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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 10861, 11186 


9382 (CONF-7608122—) Effective use of hydrocarbon re- 
sources. Preprints of papers. National Conference Publication No. 76/ 
6. (Institution of Engineers, Sydney (Australia)). 1976. 109p. Dep. 
NTIS (US Sales Only), PC A06/MF AO1. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

Eighteen papers were presented at the conference on various 
aspects of the fossil fuel and synthetic fuel industries. A separate 
abstract was prepared for each paper. (JRD) 


9383 (CONF-7608122—, pp 1-5) Future utilization of Victorian 
brown coal, Allardice, D.J. (State Electricity Commission of Victo- 
ria, Melbourne); Higgins, R.S.; Spurrier, P.L. 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

The extent of the Victorian brown coal resource and its 
future utilization are reviewed. Particular reference is made to the 
planned expansion of electricity generation from brown coal, the 
suitability of the coal for conversion to liquid fuels and the associat- 
ed research and development programs. 


9384 (NTIS/PS—78/0356) Coke manufacture (citations from 
the Engineering Index data base). Report for 1974—Apri) 1978. Smith, 
M.F. (National Technical Information Service, Springfield, VA 
(USA)). Apr 1978. 157p. NTIS PC NO1/MF Nol. 

Coke production from bitumens, coal, petroleum, and lignite 
is covered in this compilation from worldwide research. Studies on 
coke oven design, performance, corrosion, and deterioration are 
cited. Coal effective utilization, blast furnace coke, additives, quality 
control, and chemical analysis are included. Byproduct recovery 
from coking processes is included. (Contains 150 abstracts) 


9385 (ORNL—5444) Fossil energy program quarterly progress 
report for the period ending June 30, 1978. McNeese, L.E. (Oak 
Ridge National Lab., TN (USA)). Nov 1978. Contract W-7405- 
ENG-26. 310p. Dep. NTIS, PC Al4/MF AOl1. 

This quarterly report covers the progress made during the 
period April 1 through June 30 for the Oak Ridge National Labora- 
tory research and development projects that are carried out in 
support of the increased utilization of coal and other fossil fuel 
alternatives to oil and gas as sources of clean energy. These projects 
are supported by the DOE Divisions of Coal Conversion; Power 
Systems; Oil, Gas, and In Situ Technology; Program Control and 
Support; Basic Energy Sciences; and Biomedical and Environmental 
Research, and by the EPA Office of Research and Development 
through interagency agreement with the DOE. 


9386 (ORNL/TM—6489) Fossil energy program progress 
report for June 1978. McNeese, L.E. (Oak Ridge National Lab., TN 
(USA)). Jul 1978. Contract W-7405-ENG-26. 64p. Dep. NTIS, PC 
A04/MF AOl. 

This report--the forty-seventh of a series--is a compendium of 
monthly progress reports for the ORNL research and development 
programs that are in support of the increased utilization of coal and 
other fossil fuel alternatives to oil and gas as sources of clean energy. 
The projects reported this month include those for coal conversion 
process development, materials engineering, alkali metal vapor top- 
ping cycles, a coal equipment test program, an AFB coal combustor 
for cogeneration (CCC), engineering and support studies, process 


and program assistance, environmental assessment studies, magnetic 
beneficiation, and AFBC demonstration plant. 


9387 (ORNL/TM—6592) Fossil energy program progress 
report for August 1978. McNeese, L.E. (Oak Ridge National Lab., 
TN (USA)). Oct 1978.-Contract W-7405-ENG-26. 75p. Dep. NTIS, 
PC A04/MF AOl1. 

This report--the forty-ninth of a series--is a compendium of 
monthly progress reports for the ORNL research and development 
programs that are in support of the increased utilization of coal and 
other fossil fuel alternatives to oil and gas as sources of clean energy. 
The projects reported this month include those for coal conversion 
process development, materials engineering, alkali metal vapor top- 
ping cycles, a coal equipment test program, an AFB coal combustor 
for cogeneration (CCC), engineering and support studies, process 
and program assistance, environmental assessment studies, magnetic 
beneficiation, and AFBC demonstration plant. 


9388 (ORNL/TM—6630) Fossil energy program progress 
report for September 1978. McNeese, L.E. (Oak Ridge National 
Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 72p. Dep. 
NTIS, PC A05/MF AO1. 

This report--the fiftieth of a series--is a compendium of 
monthly progress reports for the ORNL research and development 
programs that are in support of the increased utilization of coal and 
other fossil fuel alternatives to oil and gas as sources of clean energy. 
The projects reported this month include those for coal conversion 
progress development, material engineering, alkali metal vapor top- 
ping cycles, a coal equipment test program, an AFB coal combustor 
for cogeneration (CCC), engineering and support studies, process 
and program assistance, environmental assessment studies, magnetic 
beneficiation, and AFBC demonstration plant. 


PROCESSING 
REFER ALSO TO CITATION(S) 10861 


CARBONIZATION 
REFER ALSO TO CITATION(S) 9500, 9507 


9389 Transformation to hard-type carbon solids from petroleum 
coke powder by grinding. Kobayashi, K.; Ogawa, I.; Honda, H. 
(National Industrial Research Inst. of Kyushu, Japan). Carbon; 16: 
No. 3, 212-213(1978). 

In this letter we report that dense, hard-type carbon solids 
with high strength can be obtained by heat-treatment of ground 
green petroleum coke powder compacts without use of pitch binder 
phase. It is noteworthy that such dense, strong carbon solids are 
obtained from green petroleum coke powder. The values of the 
hardness and the strength are comparable to those of glassy carbon, 
the d(002) value being close to those of non-graphitizing type 
carbons. Since petroleum coke is well known as a graphitizing type 
of carbon, it appears from these results that it is being transformed 
into non-graphitizing type material by long-time grinding. Further- 
more, such ground powder possesses a new property of being 
sinterable even without the presence of a pitch binder phase. Mro- 
zowski described in his patent that hard, dense carbon body can be 
made without the use of pitch binder from carbon particles when 
they have surfaces containing oxygen in chemical combination. In 
our case, in addition to the structural changes mentioned above, 
oxidation and activation of grain surfaces occurring in grinding are 
believed to be factors affecting the transformation to non-graphitiz- 
ing type carbon and at the same time causing an increase in sinterabi- 
lity of coke grains. 
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9390 Carbonization of coal in a continuous fluidized bed. Naga- 
shima, I.; Yamamoto, N.; Fujikawa, T.; Furusawa, T.; Kunii, D. Jnt. 
Chem. Eng.; 18: No. 4, 654-660(Oct 1978). 

Translated from Kagaku Kogaku Ronbunshu; 3: No. 3, 236- 
242(1977). 

Taiheiyo coal was carbonized at temperatures of 440 to 
880°C in a continuous fluidized bed and the yields and compositions 
of the gas and char produced and the yield of tar were determined. 
The maximum yield of tar was obtained at 600°C, and the residence 
time of the coal particles needed to be at least 10 minutes. The 
corresponding tar yield of approximately 28% d.a.f. was somewhat 
higher than the yields which have previously been reported. 


9391 Coke quenching car. Calderon, A. US Patent 4,104,130. 1 
Aug 1978. Filed date 9 Jul 1976. 4p. 

Quenching car having an inclined surface for supporting coke 
to be quenched, a moveable gate which in a first positon retains the 
coke and in a second position permits discharge of coke from the 
inclined surface, and a bottom wall which guides the coke from the 
inclined surface across a space and over the wall of a reservoir 
carried on said quench car which will catch and hold excess quench 
water which drains between the inclined surface and the gate means. 


9392 Low temperature carbonization and desulfurization of coal 
under elevated pressures. Fields, M.C.; Wyse, R.F. (to United States 
peony —e US Patent 4,104,129. 1 Aug 1978. Filed date 30 Aug 
1974. 8p. 

This invention concerns a carbonization and desulfurization 
process in which elevated pressures are used so that the product 
gases contain sufficient hydrogen for use as a recycle stream in the 
carbonization and desulfurization. The elevated pressures permit 
product recovery systems for the gas products which utilize the 
elevated pressures of the carbonization and desulfurization. 


9393 Apparatus and method for recovery of coal fines. Faber, 
P.V.; Daly, E.R.; Jain, P. (to Wilputte Corp.). US Patent 4,104,128. 1 
Aug 1978. Filed date 21 Jul 1976. 18p. 

The specification discloses apparatus and methods for recov- 
ery of coal fines and for recycling thereof incidental to a self- 
contained system for charging preheated coal into coke ovens. The 
apparatus enables a system for charging preheated coal into coke 
ovens to meet pollution control regulations. The apparatus com- 
prises four circulating streams of liquid for carrying coal fines in a 
slurry, namely, the charge main liquor circuit, the excess recycle gas 
scrubber circuit, the charge line condenser circuit and the charge bin 
vent condenser circuit. The -28 mesh coal with the liquor from the 
various circuits goes to a clarifier or thickener. Floating fines from 
top and settled fines from the bottom of the thickener are pumped 
via a fines tank to filters from which the solid or coagulated fines are 
restored to the wet coal feed to the heaters. Tars developed in the 
recovery processes are utilized instead of adding oil to liquors in 
process, for various reasons, including facilitating flow of coal 
through the pipe lines of oven charging systems. 


= Pyrolysis with cyclone burner. Green, N.W.; Durais- 
amy, K.; Lumpkin, R.E. (to Occidental Petroleum Corp.). US 
Patent 4, 102, 773. 25 Jul 1978. Filed date 25 Jun 1976. 28p. 

In a continuous process for recovery of values contained in a 
solid carbonaceous material, the carbonaceous material is comminut- 
ed and then subjected to flash pyrolysis in the presence of a particu- 
late heat source over an overflow weir to form a pyrolysis product 
stream containing a carbon containing solid residue and volatilized 
hydrocarbons. After the carbon containing solid residue is separated 
from the pyrolysis product stream, values are obtained by condens- 
ing volatilized hydrocarbons. The particulate source of heat is 
formed by oxidizing carbon in the solid residue and separating out 
the fines. 


9395 Conversion of non-coking coal into coking-type coal with 
= and with hydrogen. Yang, R.T. Fuel; 57: No. 5, 315-316(May 

The results of treatment of two low rank coals with methane 
and with methane and steam, are reported and are compared with 
the results of treatment with hydrogen. It is feasible to improve the 
coking property with methane, but methane may cause caking in the 
reactors in coal conversion processes. Illinois No. 6 coal was con- 
verted to weakly coking coal both with hydrogen and with methane. 


9396 Alterations of the specific surface of cokes at high pres- 
sure. Medek, J.; Baxova, H. Fuel; 57: No. 5, 314-315(May 1978). 

The CO: sorption behavior of three metallurgical cokes, a 
semicoke and a formed coke was investigated; N? sorption on two of 
these materials was also measured. It was found that the surface area 
of micropores increases at high pressure only in cokes, whereas in 
semicoke and formed coke the surface remains practically un- 
changed. 
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DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 9392, 9489 


9397 (CONF-7608122—, pp 86-91) Demineralized brown coal 
as an alternative to current hydrocarbon resources. Bowling, K.McG.; 
Rottendorf, H. (Commonwealth Scientific and Industrial Research 
Organization, Melbourne). 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976) 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

The presence of mineral matter makes brown coal unsuitable 
for many of the purposes for which hydrocarbons are currently 
used. Methods of demineralizing brown coal are thus necessary to 
enable it to be used more widely, without necessarily converting it 
into synthetic petroleum products. Removal of a substantial propor- 
tion of the mineral matter of typical Victorian brown coals can be 
achieved by simple physical and chemical treatments appropriate to 
each coal, and ash yields down to 0.2 percent have been achieved. 
Demineralized brown coal could become a source of new types of 
low-ash fuel for specialized combustion equipment and gas turbines, 
where clean-burning properties are necessary. For such purposes the 
demineralized brown coal could be burned directly as pulverized 
fuel, or it could be used in liquid form as a suspension in oil. 
Preliminary order-of-magnitude cost estimates indicate that such 
fuels would be considerably cheaper to use than heavy fuel oil. 


9398 (NTIS/PS—78/0497) Desulfurization of coal and petro- 
leum. Volume 2. 1976—May 1978 (a bibliography with abstracts). 
Report for 1976—May 78. Cavagnaro, D.M. (National Technical 
Information oe Daa atin VA (USA)). May 1978. 226p. 
NTIS PC NO1/MF 

The two part bibliography covers aspects of coal and petro- 
leum fuel desulfurization relating to coal preparation, coal liquids, 
the gasification of coal, and crude oil preparation, where the proc- 
esses specifically accomplish desulfurization before combustion of 
the fuel. Coal liquefaction and gasification are only included if sulfur 
removal is stressed. Flue gas desulfurization and other post-combus- 
tion sulfur control processes are excluded. (This updated bibliogra- 
phy contains 220 abstracts, 81 of which are new entries to the 
previous edition.) 


9399 (ORNL/TM—6178) Survey of processes for high tem- 
perature-high pressure gas purification. Meyer, J.P.; Edwards, M.S. 
(Oak Ridge National Lab., TN (USA)). Nov 1978. Contract W-7405- 
ENG-26. 238p. Dep. NTIS, PC A1l1/MF AO1. 

In order to ensure the optimum operating efficiency of a 
combined-cycle electric power generating system, it is necessary to 
provide gas treatment processes capable of operating at high tem- 
peratures (> 1000°F) and high pressures [> 10 atm (absolute)]. 
These systems will be required to condition the inlet stream to the 
gas turbine to suitable levels of gas purity (removal of particulate 
matter, sulfur, nitrogen, and alkali metal compounds) to be compati- 
ble with both environmental and machine constraints. A survey of 
the available and developmental processes for the removal of these 
various contaminant materials has been conducted. Based on the data 
obtained from a variety of sources, an analysis has been performed to 
evaluate the performance of a number of potential cleanup processes 
in view of the overall system needs. The results indicate that 
commercially available, reliable, and economically competitive hot- 
gas cleanup systems (for the removal of H2S, particulate matter, 
alkali, and nitrogen compounds) capable of conditioning raw prod- 
uct gas to the levels required for turbine use will not be available for 
some time. 


9400 Separation of solids from coal liquids using an additive. 
Carr, N.L.; McGinnis, E.L. (to Gulf Research and Development 
Co.). US Patent 4,102,774. 25 Jul 1978. Filed date 4 Apr 1977. 10p. 

Ash-containing solids are separated from coal liquid by 
mixing alcohol with said coal liquid, followed by a solids-liquid 
separation step. 


9401 Method of removing ash components from high-ash content 
coals. Tippmer, K.; Schmitt, H.; Vinke, H.; Abendroth, G. US 
Patent 4,099,929. 11 Jul 1978. Priority date 19 Mar 1976, German, 
Federal Republic of (F.R. Germany). 6p. 

A method of removing ash components from coals, particu- 
larly high-ash content coals, comprises grinding the coal into ground 
particles and suspending the ground coals in an aqueous alkali 
carbonate solution. The solution is maintained in a reactor for 45 to 
120 minutes at a temperature range of from 250 to 280°C and under 
a pressure of from 50 to 80 atm in order to cause the COz to be set 
free by dissociation. The CO: is discharged from the reactor by 
directing an inert gas stream through the reactor and discharging the 
CO: with the gas stream. The suspension is stirred and agitated at 
elevated temperatures and increased pressures in order to fuse the 
ashes. The aqueous solution containing the dissolved ash components 
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is then separated from the coal. The removed carbon dioxide is 
introduced into a solution for reforming the alkali carbonate in order 
to cause the contents of the solution to become insoluble and 
separated and the alkali solution to become regenerated. The regen- 
erated solution is then used to continue the operation by forming a 
further aqueous alkali carbonate solution and ground coal suspen- 
sion. 


9402 De-ashing of coal by oil agglomeration in an experimental 
washing column. Bonapace, A.C.; Stylianides, T.S. (Fuel Research 
Inst. of South Africa, Pretoria). Met. Miner. Process.; 1: No. 5, 33- 
39(Jun 1978). 

The operation of a de-ashing column for a coal slurry floccu- 
lated with an oil is described. Some qualitative observations relative 
to the parameters affecting the conditioning of the slurry are also 
included. De-ashing efficiency, carbon recovery and specific water 
consumption are presented in the form of diagrams. 


9403 Progress on the selective removal of H2S from gasified 
coal by using an immobilized liquid membrane. Matson, S.L.; Herrick, 
C.S.; Ward, W.J. Ind. Eng. Chem., Process Des. Dev.; 16: No. 3, 370- 
374(Jul 1977). 

A recent development in selective removal utilized aqueous 
carbonate solutions in the form of an immobilized liquid bicarbon- 
ate/carbonate ion membrane through which facilitated hydrogen 
sulfide transport took place. The relatively high permeability of the 
membrane to hydrogen sulfide at 90° to 130°C and at 300 atm total 
feed-gas pressure appears promising for industrial application under 
similar operating conditions. In the study, a 30% potassium carbon- 
ate solution is immobilized by impregnating it in a microporous 
hydrophilic polymer membrane, and gas gaps are formed by inter- 
posing microporous Teflon pads between successive membranes. 
The immobilized membrane scrubbing system provides a selectivity 
for hydrogen sulfide/carbon dioxide mixtures that is superior to that 
of conventional hot carbonate scrubbers. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 9457 


GASIFICATION 


REFER ALSO TO CITATION(S) 9454, 9464, 9476, 9477, 9499, 
9505, 9564, 9573, 9872, 10161, 10162 


9404 (CONF-780250—1) —— assessment program 


for the HYGAS Process. Anastasia, L.J.; Bair, W.G.; Olson, D.P. 
(Institute of Gas Technology, Chicago, IL (USA)). 1978. 13p. Insti- 
tute of Gas Technology, Chicago, IL. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 

The main objective of the HYGAS Environmental Assess- 
ment Program is to systematically obtain and interpret experimental 
data from the HYGAS pilot plant to estimate pollutant production 
for demonstration and commercial-scale HYGAS coal gasification 
plants. Priorities have been established for operating systems for 
sampling, analyses, and data evaluation to define the fate of potential 
pollutants generated during pilot plant operation. The assessment 
methodology for environmental data acquisition and interpretation 
features these sequential objectives: identification of potential pollut- 
ants in plant effluent streams; development of sampling, preserva- 
tion, and analytical techniques; process unit, stream, and species 
selection; and quantitative descriptions of significant pollutants. 


9405 (CONF-780902—5) Modeling of initial stage hydrogasifi- 
cation of various ranked coals. Hippo, E.J.; Johnson, J.L. (Institute of 
Gas Technology, Chicago, IL (USA)). 1978. 12p. Institute of Gas 
Technology, Chicago, IL. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

It has been observed from experimental work that the behav- 
ior of coal during the initial stages of coal heat-up, and during a 
short time interval following heat-up, are crucial to efficiencies of 
gasification processes. Most carbon oxides, steam, oil and tars, and 
significant portions of light hydrocarbon gases are evolved during 
the initial stage. A detailed knowledge of the kinetics of this stage is 
essential to optimum reactor design. This project has been concerned 
with reactions that take place in the relatively highly reactive initial 
stage of transient reactivity, “rapid-rate methane formation." The 
gasification kinetics of a Montana lignite, a Montana subbituminous 
coal, a North Dakota lignite, two Texas lignites, and a Utah subbitu- 
minous coal have been investigated. Their gasification behavior is 
discussed in terms of the model constructed from the data obtained 
from the mass transport reactor. Even though the hydrogasification 
is not completely understood, significant strides have been made in 
identifying individual reaction paths that contribute to the gasifica- 
tion phenomena. 
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9406 (FE—2229-9) Surface structure and mechanisms of gasifi- 
cation catalyst deactivation. Quarterly report, February 1—April 30, 
1978. Reucroft, P.J.; Bradley, E.B.; DeAngelis, R.J.; Sargent, G.A. 
(Kentucky Univ., Lexington (USA)). May 1978. Contract EX-76-C- 
01-2229. 18p. Dep. NTIS, PC A02/MF AO1. 

ESCA studies on sulfided magnesium silicate-supported 
Nickel-Chromium catalysts and catalyst particle size effects have 
been continued. Sulfate concentrations in the sulfided catalysts are 
observed to increase if the catalyst is exposed to air for one month. 
The Ni/Al ESCA signal intensity ratio is observed to decrease as the 
nickel particle size increases. A theoretical model to describe the 
effect is currently being developed. Auger selection spectroscopy 
has been used to study the adsorption of CO on Ni(111) surfaces 
contaminated with S. The results indicate that CO is dissociated on 
the surface at temperatures above 100°C and pressures in excess of 
10-7 torr. Data from the quadrupole mass spectrometer indicates 
several distinct desorption peaks for CO and also a significant 
amount of molecular hydrogen is found to be present on the Ni 
surface even at pressures of 10~° torr. Initial sintering experiments 
have now been completed on a reduced, silica supported nickel 
catalyst. The results indicate that the rate of sintering appears to 
decrease as the nickel particle size increases to about 50 A. Six 
emission bands are observed from Ar* laser excitation of Ni(111). 
These bands, which are observed in the region 70 to 3600 cm™! with 
respect to the exciting frequency, contain singlet and triplet struc- 
ture. The bands also show linear dispersion with different slopes 
using radiation in the 2.4 to 2.7 eV range. Adsorption experiments 
indicate increased surface activity with repeated exposure to CO, Oz, 
He and D2. 


9407 (FE—2240-31(Exec.Summ.)) Factored estimates for east- 
ern coal commercial concepts. Interim report. Series No. IV: B-2. 
(Braun (C.F.) and Co., Alhambra, CA (USA)). Sep 1978. Contract 
EX-76-C-01-2240. 89p. Dep. NTIS, PC A05/MF AO1. 

Evaluation contractor for joint DOE-GRI Coal Gasification 
Program. 

Conceptual commercial designs were prepared for BI-GAS, 
HYGAS Steam-Oxygen and Steam-Iron, and Synthane processes to 
compare the economics with the conventional commercially availa- 
ble Lurgi process. With the exception of the Lurgi process, the 
conceptual plant designs are not based on pilot plant data, but rather 
are derived from computerized projections of bench-scale and PDU 
data. The conventional Lurgi process design is based on projections 
from information developed during the A.G.A. Westfield trials on 
eastern coal. It should be appreciated that the computerized projec- 
tions for the BI-GAS, HYGAS Steam-Oxygen, HYGAS Steam- 
Iron, and the Synthane processes do not ensure that these processes 
can be operable at conditions assumed for preparation of these cost 
estimates. Thus, the actual realization of the estimated costs present- 
ed is dependent on considerable future developmental effort. For 
each of these five processes, capital costs and the cost of operation 
using an eastern bituminous coal have been estimated to determine 
the cost of pipeline gas. All plant designs and cost estimates, includ- 
ing the Lurgi plant, have been based on a consistent set of design 
criteria, economic ground rules, and estimating procedures. It is 
emphasized that these results, their use and interpretation, as well as 
each of the derived parameters that have been used in their calcula- 
tions, are inseparable from the assumptions used in their preparation. 
The accuracy of these Total Plant Investment estimates is estimated 
to be +-20%. Variations in gas costs of all second generation 
processes from $3.64 to $3.94 per million Btu are probably only 
indicative rather than significant. The study indicates that these 
processes might be less costly than the Lurgi process--the gas cost of 
which is estimated at $4.66 per million Btu. 


9408 (FE—2240-98) Factored estimates for lignite commercial 
concepts. Interim report. Series No. IV: B-4, Detman, R. (Braun 
(C.F.) and Co., Alhambra, CA (USA)). Sep 1978. Contract EX-76- 
C-01-2240. 335p. Dep. NTIS, PC A15/MF AOl. 

Evaluation contractor for joint DOE-GRI Coal Gasification 
Program. 

The Joint Coal Gasification Program of the Department of 
Energy and the Gas Research Institute was organized to accelerate 
the development of new processes through the pilot plant stage for 
producing pipeline gas from coal. There are four processes in the 
program at various stages of development. A comparison of these 
processes for the major coal types is included in the program. These 
coal types are eastern high sulfur, caking, bituminous coal, western 
low sulfur, non-caking, subbituminous coal, and low sulfur lignite. 
Comparisons for western and eastern coals are published separately. 
For various reasons, the comparison for lignite was first dropped 
from the program, then reinstated with the present limited scope. 
One of the reasons for this study is to properly treat the CO. 
Acceptor process. Though this process cannot readily be used for 
eastern coals, it has had reasonable pilot plant success on certain 
types of lignite. The conventional Lur rei process is used as the basis 
for comparison. The estimated cost of gas from the two processes 
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was: $3.10/million Btu for the CO2 acceptor process and $2.79 for 
the Lurgi process. The estimated capital cost of the Lurgi plant was 

ut 11% greater. The methods and assumptions used in these 
calculations are described in detail. 


9409 (FE—2286-28) Preparation of a coal conversion systems 
technical data book. Project 8979 quarterly report, November 1, 
1977—January 31, 1978. (Institute of Gas Technology, Chicago, IL 
(USA)). May 1978. Contract EX-76-C-01-2286. 13lp. Dep. NTIS, 
PC A07/MF AOl1. 

A formula for calculating the calorific value of coal from its 
composition that recently appeared in Coal Age has been found to 
be inferior to the one we recently developed. True densities of some 
low-rank coals and of chars prepared from them have been collect- 
ed. True densities of the coals average about 0.04 g/cu cm higher 
than is found for higher rank coal of the same hydrogen content. A 
table of properties of pure chemical compounds (which are expected 
to be components of coal liquids) has been prepared for the Data 
Book. Real gas properties of benzene--compressibility factor, activity 
coefficient, and residual thermodynamic functions--are presented. 
Properties of four syncrudes--two from the COED Process and one 
each from the H-COAL and Synthoil Processes--are reported. 
Charts giving partial pressures of hydrogen sulfide and ammonia in 
the NH;s—H2S—H20O subsystem for temperatures between 100 and 
160°F at 20° intervals are presented. Vapor-liquid equilibrium data 
for several binary systems are given. The performance of coal- 
cleaning equipment has been reviewed. Potential synthetic sorbents 
for absorbing sulfur dioxide in fluidized-bed combustors have been 
reviewed and discussed. An attempt is made to correlate water 
produced by pyrolysis with the oxygen content of coal. Four corre- 
lations for bituminous and lignite coals are presented and discussed. 
We have evaluated six correlations for calculating pressure drop in 
horizontal, dilute-phase, gas-solids transport by comparison with the 
available experimental data. Experimental bulk fluid temperatures 
obtained in SRC preheater at Wilsonville, Ala., are compared with 
those calculated by the use of Sieder-Tate correlation for heat 
transfer. 


9410 (NTIS/PS—78/0345) Coal gasification and liquefaction 
technology. Volume 3. June, 1976—April, 1978 (a bibiliography with 
abstracts). Report for June 1976 - April 1978. Cavagnaro, D.M. 
(National Technical Information Service, Springfield, VA (USA)). 
Apr 1978. 282p. 

Techniques and processes of the conversion of coal to gas- 
eous and liquid chemicals are cited in this bibliography. It also 
includes solvent refined coal liquids and coal derived fuels. Coal 
desulfurization, cleaning, or preparation which does not involve 
conversion to gas or liquid fuels, or in situ combustion (underground 
gasification of coal deposits) are not covered. (This updated bibliog- 
raphy contains 277 abstracts, 157 of which are new entries to the 
previous edition.) 


9411 (NTIS/PS—78/0485) Underground coal gasification (cita- 
tions from the NTIS data base). Report for 1964—May 1978. (Nation- 
al Technical Information Service, Springfield, VA (USA)). May 
1978. 200p. NTIS PC NO1/MF NO1. 

The bibliography of Federally-sponsored research cites all 
aspects of in-situ gasification techniques, including rock fracturing, 
combustion, gas removal, economics, costs, and environmental fac- 
tors. (This updated bibliography contains 194 abstracts, 64 of which 
are new entries to the previous edition.) 


9412 (NTIS/PS—78/0486) Underground coal gasification (cita- 
tions from the Engineering Index data base). Report for 1970—May 
1978. Cavagnaro, D.M. (National Technical Information Service, 
Springfield, VA (USA)). May 1978. 116p. NTIS PC NO1/MF NOI. 

The bibliography presents worldwide research pertaining to 
underground (in-situ) coal gasification. It includes environmental 
effects, the different processes and techniques that are used, gas 
removal, rock fracturing, costs, and economics. (This updated bib- 
liography contains 109 abstracts, 46 of which are new entries to the 
previous edition.) 


9413 (PB—278496) The evolution of pollutants during the rapid 
devolatilization of coal. Final report, 1 April 1976—September 1977. 
Solomon, P.R. (United Technologies Research Center, East Hart- 
ford, CT (USA)). Nov 1977. 262p. (R—77-952588-3). NTIS PC 
A12/MF AO1. 

Results are described of an eighteen-month integrated experi- 
mental and analytical program to study the evolution of pollutants 
during coal devolatilization. The identification of individual reac- 
tions is facilitated by performing the devolitization experiments in 
vacuum. The program has investigated the devolatilization behavior 
of 13 coals ranging in rank from lignite to highly volatile A bitumi- 
nous. The coal is brought to temperature at a nominal heating rate of 
600 C, held at temperatures between 300 and 1000 C for between 5 
and 80 and then cooled. Measurements are made of particle tempera- 
ture, the elemental composition and mass distribution of the prod- 
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ucts, and the concentration of components in the gas. The experi- 
mental results were used to construct a model for the primary 
decomposition products of devolatilization. Section III describes the 
experimental results: (1) While the mix of devolatilization products 
varied from coal to coal, the temperature dependence of the evolu- 
tion of a particular product was similar for all coals; and (2) The tar 
was very similar in organic structure to the parent coal. The devola- 
tilization model is described in Section IV. Section V presents a 
discussion of the results and a comparison with the literature. 


9414 (PB—278924) On-site fuel gas generation at small indus- 
trial parks. Final report. Carter, L. (Carter (Lee), Kirkwood, MO 
(USA)). 17 Dec 1976. Contract EDA-T-22614. 39p. (LEECAR—76- 
3). NTIS PC A03/MF AO1. 

This study is an appraisal of the present situation. With 
aggressive applicants and well coordinated federal agencies, the 
program can effectively be launched. The study is also concerned 
with small industrial parks as the locale for on-site fuel gas genera- 
tion. Simplicity in design, low capital cost, and low operating costs 
are immediate items of desirability. 


9415 (PB—279012) Control of emissions from Lurgi coal gasifi- 
cation plants. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Office of Air Quality Planning and Standards). 
Mar 1978. 178p. (EPA—450/2-78/012; OAQPS—1.2-093). NTIS PC 
A09/MF AOl1. 

The purpose of this document is to provide information on 
Lurgi Coal Gasification Plants, their emissions, control technologies 
which can be used to control emissions, and the environmental and 
economic impacts of applying these control technologies. This docu- 
ment is being issued to assist State, local, and Regional EPA enforce- 
ment personnel in the determination (on a case-by-case basis) of the 
best available control technology for Lurgi Coal Gasification Plants. 


9416 (PB—279641) Low- and medium-Btu gasification systems: 
technology overview. Final task report, September 1977—January 
1978. Spaite, P.W.; Page, G.C. (Radian Corp., Austin, TX (USA)). 
Mar 1978. Contract EPA-68-02-2147. 95p. NTIS PC AOS/MF AOI. 

The report gives an overview of low- and medium-Btu gasifi- 
cation systems. It describes systems or combinations of processes 
which are likely to be used for production of low- and medium-Btu 
gas from coal. This involves making judgments as to types of coals 
that will be processed, types of gasifiers (and auxiliary processes) 
which will be employed, and markets which will develop for gas 
from coal. The report is divided into three main sections: Status of 
Technology gives a relatively broad definition of future prospects 
for coal gasification; Description of Technology gives more specific 
information on processes that are likely to be used commercially; 
and Environmental Impacts discusses the kinds of pollutant dis- 
charges that must be anticipated. Low- and medium-Btu gasification 
systems can be supplied to meet some industrial fuel requirements. 
Work is needed to develop a better understanding of both the 
potential of discharge streams for adverse effects and control tech- 
nology and development needs. 


9417 (SAND—78-0941, pp 263-267) EPA regulatory program/ 
in-situ coal gasification. Kimball, D.B.; Osborne, P.S.; Thoem, T.L. 
(Environmental Protection Agency, Denver). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

The Clean Air Act, the Clean Water Act and the Safe 
Drinking Water Act represent the basic enabling legislation which 
establishes the regulatory functions of the U.S. Environmental Pro- 
tection Agency with respect to in-situ coal gasification. Implement- 
ing regulations which relate to the Clean Air Act and the Clean 
Water Act are described in terms of their application to in-situ coal 
gasification projects. The Underground Injection Control Program, 
as required under the Safe Drinking Water Act, is discussed, and 
proposed regulations with respect to that developing program are 
reviewed. Conclusions are drawn with respect to the probable 
application and general implications of the program on in-situ coal 
gasification. However, given the evolving nature of the program and 
its regulations and the emerging technology of in-situ coal gasifica- 
tion, precise conclusions with respect to the impact of the program 
cannot be made at this time. 


9418 (SAND—78-0941, pp 317-325) Instrumentation consider- 
ations in horizontal versus steeply dipping coal beds. Alexander, P.; 
Kurtz, T.; Davis, B. Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

Gulf Research and Development Co. and TRW will demon- 
strate Underground Coal Gasification in a steeply dipping coal seam 
at a project site near Rawlins, Wyoming. This DOE funded project 
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will involve three gasification demonstrations (burns) during 1980 
and 1981. The instrumentation used to monitor these burns must be 
tailored to provide maximum useful information. This paper serves 
as a status report on the instrumentation aspects of this project. 
Existing instrumentation appears adequate for product gas analysis, 
process control, and environmental monitoring. Instrumentation 
which might be used to define the burn front location, in steeply 
dipping beds, needs further development. 


9419 (SAND—78-0941, pp 341-366) Some practical consider- 
ations relating to in situ retort thermometry. Reed, R.P. (Sandia 
Labs., Albuquerque, NM). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

Valid thermocouple data has improved the understanding of 
problems of in situ coal gasification but invalid data is commonplace 
because the hostile environment causes failure of many circuits. 
Apparently fault free and plausible but erroneous data from unrecog- 
nized damaged circuits can be seriously misleading. A practical 
model for defective sheathed thermocouples is applied to the valida- 
tion analysis of defective data. Examples include an in situ materials 
failure test in which Type 310 stainless steel sheathed thermocouples 
survived a coal gasification process significantly longer than Inconel 
600 or 702 and a data set that illustrates the use of diagnostics for in 
situ thermometry. The paper reviews useful measurement objectives, 
describes the difficult measurement environment, and surveys mate- 
rials available for retort thermometry. 


9420 (SAND—78-0941, pp 367-378) Eastern underground coal 
gasification process instrumentation and data analysis. Zielinski, R.E.; 
Seabaugh, P.W.; Martin, J.W.; Libertore, A.J. Jun 1978 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

Descriptions of the instrumentation and computer-based auto- 
mated data acquisition and control system for the Morgantown 
Energy Research Center Pricetown I field test are given. The 
integrated instrumentation system will provide for rapid and auto- 
matic monitoring of the Underground Coal Gasification process; 
data displays for convenient interpretative aids; measured parameters 
such as temperatures, pressures, flows, and gas composition for 
control and modeling needs; and reliability through back-up systems. 
The system is so configured that alarms are provided for process 
control variables and equipment failures. Process analytical equip- 
ment including two gas chromatographs, a mass spectrometer, and a 
chemoluminescence detector will be used to analyze the composition 
of the product gas and the gas recovered from the monitoring wells. 
Mass spectrometry will provide the rapid gas analysis updating 
which will be used for process monitoring and control. The ap- 
proach used for the data acquisition system is that of distributed 
processing. This approach has unique disadvantages in terms of 
reliability, maintenance, and software flexibility. 


9421 (SAND—78-0941, pp 381-392) Overview of the Depart- 
ment of Energy Underground Coal Conversion Supporting Research 
Program. Sikri, A.P. (Dept. of Energy, Washington, DC). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

This paper presents an overview of the Department of 
Energy Underground Coal Conversion (UCC) Supporting Research 
Program. This program is an essential element of the UCC Program 
providing supporting research to the field projects. The program 
helps in developing a better understanding of the processes, provides 
an expanded data base, and assists in development of mathematical 
models describing the processes. The participants in the program, 
which include National Laboratories, universities, and industry, are 
listed. A summary of the past accomplishments is described, future 
priorities which the program will address, and a list of the needs and 
priorities of the laboratory program are presented. The program is 
providing support in the areas of char-steam kinetics, relative perme- 
ability of coals of interest, pyrolysis, structural mechanics, market 
studies, management plans, numerical simulations, electromagnetic 
instrumentation, thermal and fluid-mechanical aspects, and advanced 
concepts. 


9422 (SAND—78-0941, pp 393-400) Analysis and interpreta- 
tion of data from MERC’s underground coal gasification laboratory. 
Engleman, V.S. (Science Applications, Inc., La Jolla, CA); Su, F.Y.; 
Stamm, P.L.; Penner, R.C.; Martin, J.W.; Strickland, L.D. Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 
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The Morgantown Energy Research Center has an established 
laboratory to provide support for theoretical modeling and field- 
based efforts in underground coal gasification. Nineteen tests have 
been conducted with general objectives to define problem areas 
unique to the Eastern bituminous coal resource, to illustrate differ- 
ences in higher rank and lower rank coals, to evaluate process 
concepts for the recovery of bituminous coal in situ, and to develop 
automatic gas analysis and data acquisition systems necessary for 
process monitoring and evaluation. In May 1977 an in-depth study 
was initiated to analyze and interpret the laboratory data, and to 
evaluate the laboratory facility with respect to recommended future 
test objectives. This paper discusses the results of the tests, relation- 
ships between key test parameters and the correlations derived and 
analyses and comparisons with theoretical studies. Sub-experiments 
are discussed to highlight key findings from the experiments and 
data analysis. Revision of the laboratory facility and future test 
objectives with improved testing procedures are addressed. 


9423 (SAND—78-0941, pp 461-470) Two dimensional labora- 
tory simulation of an underground coal gasification field test. Whit- 
man, D.L.; Boysen, J.E.; Gunn, R.D. (Laramie Energy Researh 
Center, WY). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

The Laramie Energy Research Center has recently conduct- 
ed a series of two dimensional laboratory simulations of underground 
coal gasification in a sealed steel box. The coal bed measured 8 
inches (20 cm) deep with an areal extent of 20 square feet (1.86 
square meters). To minimize edge effects 21 inch (53 cm) well 
spacing was used. The major purpose of these tests was to investi- 
gate the physical factors affecting the shape and size of UCG 
patterns. The size and shape of the gasification patterns for both the 
Hanna, Wyoming field tests and the laboratory tests are consistent 
with theoretical predictions. The maximum size of the burned area is 
shown to be only slightly dependent on air injection rates for the 
laboratory simulations, but available data are insufficient for any 
definitive conclusion for field tests. Direct comparisons cannot be 
made between field test results and laboratory simulation data for 
gas compositions. Mathematical model calculations, however, cor- 
rectly predict both types of results. The model, therefore, provides 
the theoretical reasons for both the similarities and differences be- 
tween field and laboratory experimental data. In this context, a brief 
discussion is included of those types of data which can be scaled 
directly from laboratory to field tests and those which cannot be 
scaled except with the aid of a rather complicated mathematical 
model. 


9424 (SAND—78-0941, pp 487-495) Hydrogeological testing 
and consideration associated with underground coal gasification in 
Alberta. Vogwill, R.I.J. (Alberta Research Council, Edmonton). Jun 
1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

Four aquifer tests were completed at a site near spate 
Alberta in order to determine aquifer parameters of a coal seam and 
thus aid in the evaluation of an underground gasification experiment 
and assess the effects of gasification on the groundwater regime. 
Using the experience gained at Forestburg and the present knowl- 
edge of coal aquifers in Alberta, hydrogeological considerations at 
future UCG sites in the province are discussed. 


9425 (SAND—78-0941, pp 497-506) Power generation 

in situ coal gasification: a pilot plant design for the linked vertical 
wells process. Bhatia, S.K. (Booz, Allen and Hamilton Inc., Bethes- 
da, MD). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

This paper provides a preliminary process design and a cost 
estimate for a 56.8 MWe pilot plant utilizing the linked vertical wells 
process for the underground gasification of coal. The pilot plant is 
assumed to be located on a coal seam which is similar to that at the 
Hanna Field. A base case process design indicates that the pilot plant 
will require 10 simultaneously producing wells. The total area gasi- 
fied in a 2-year operating period will be 7.5 hectares (18.6 acres). 
During the first year, 90 wells will be required, and 80 wells will be 
needed in the second year. The gas produced will be subjected to the 
operations of particulate removal, quenching and condensables sepa- 
ration, and desulfurization before being used for power production. 
In this design, the power plant consists of a split stream system with 
a conventional boiler based steam cycle and a low-Btu gas turbine. 
An evaluation of the costs indicates that a fixed capital outlay of 
about $70 million is required for a 56.8-MWe pilot plant. Calculation 
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of the capital costs at other capacities reveals that a capacity factor 
of 0.71 is applicable to the system. The necessary capital cost shows 
only a very small decrease with an increase in the heating value of 
the gas to be produced. 


9426 (SAND—78-0941, pp 507-514) Coupled roof fracture re- 
sponse and surface subsidence evaluations related to underground coal 
gasification. Advani, S.H.; Lin, Y.T.; Gmeindl, F.D.; Powell, W.R. 
(West Virginia Univ., Morgantown). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

Experimental results characterizing the mechanical properties 
of Pittsburgh coal and overburden shale are presented. A finite 
element master model which incorporates these results and simulta- 
neously simulates the roof fracture response and associated surface 
subsidence during in situ gasification of coal is formulated. Numeri- 
cal computations are given for the fractured roof zones, roof conver- 

ence, and surface subsidence during propagation of the gasification 
ront. In addition, the applicability of these results to the MERC 
Underground Coal Gasification (UCG) field experiments is dis- 
cussed. The stress-strain and creep response experiments on Pitts- 
burgh coal and overburden shale are fundamental to the simulation 
of the developed roof collapse and subsidence model. This model 
predicts the thermo-mechanically related fracture zones, roof con- 
vergence, surface subsidence and horizontal strains. The computed 
subsidence and strain values are considerably below damaging 
thresholds. The roof collapse results furnish basic information for 
analysis of combustion stability, water influx, and gas leakage. The 
fracture toughness experiments and coal/shale crack penetration 
studies, although preliminary, provide data for predicting thermal 
cracking of coal, optimum UCG pressures for permeability enhance- 
ment, and interface propagation characteristics. The possibility that 
overburden cracking in the shale is induced from terminating coal 
cleats and resulting stress concentrations, during gasification, ap- 
pears strong. 


9427 (UCRL—50016-78-2, pp 20-25) Design and development 
of an automated traveling thermocouple mechanism. 30 Jun 1978. 

In Mechanical Engineering Department quarterly review, 
April—June 1978. 

The travelling thermocouple assembly consists of a standard 
thermocouple probe attached to over a hundred meters of wire that 
is lowered into a thermowell-lined hole at the coal-gasification site. 
The thermocouple wire is attached to machinery at the top of the 
hole with a motor and drum mechanism for lowering the probe. This 
provides for quick and efficient measurements. Special design fea- 
tures allow for recovery of all but the bottom 15 m of the wire in 
event of collapse of the thermowell or other hang up of the probe. 
The system was designed to meet the following specifications and 
constraints: temperature repeatability to +-5%; temperature range 
of 0 to 1000°C; static temperature measurement with a +-10% 
accuracy with respect to the point adjacent to it on the external 
surface of the thermowell (measured by a fixed thermocouple); 
capability for both continuous as well as stepwise probe motion; 
probe motion that is programmable and controlled both manually as 
well as automatically; probe depth readout with an accuracy to +- 
15 cm; probe speed that averages 60 cm/s for any given move; and 
— Junction that can be easily checked and easily re- 
placed. 


9428 (UCRL—52523) One-dimensional model for in situ coal 
gasification. Thorsness, C.B.; Grens, E.A.; Sherwood, A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 25 Aug 1978. 
Contract W-7405-ENG-48. 55p. Dep. NTIS, PC A04/MF AOI. 

This report presents a calculational model that describes 
certain aspects of the in situ gasification process. The primary aim of 
this preliminary work was to predict and correlate reaction and 
thermal-front propagation rates and product-gas composition as a 
function of coal bed properties and process operating conditions. We 
restricted initial efforts to a one-dimensional transient Darcy flow in 
a permeable packed bed. The numerical calculations include a de- 
tailed description of the reacting systemchemistry (13 species), with 
appropriate reaction rates and overall heat and mass transport in the 
system. A comparison of calculated results with experimental data 
from a packed-bed combustion tube showed good agreement for 
reaction-zone propagation rates and produced-gas compositions. 
However, we believe the sensitivity of the calculations to other 
reaction-rate and transport-coefficient models needs to be investigat- 
ed. 


9429 Gas from coal. Cooke, M.J.; Robson, B. (Coal Research 
Establishment, Cheltenham, Eng.). Chem. Eng. (London); No. 337, 
729-732(Oct 1978). 

Coal gasification is clearly well established. It provides the 
route for converting our most abundant of primary fossil fuel into 
clean gaseous fuels. The three principle types—fixed-bed, fluidized- 
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bed and entrained-flow—have already been in extensive use over a 
number of years. Recently, as the result of the increasing awareness 
that oil and natural gas supplies are fast diminishing, there have been 
increased efforts worldwide to improve gasification processes, 
aiming in particular at achieving high thermal efficiency, acceptance 
of a wider range of coals, improved operational flexibility and 
meeting the increasingly stringent environmental regulations. Al- 
though not all these development programs will result in viable 
processes, it is essential that the present impetus be maintained in 
order that we may be ready for the time when most of our gas will 
have to be made from coal. 


9430 Removing pollutants from aqueous liquor used to scrub 
fuel gasification product. Pockrandt, G.; Fellner, H. (to Metallgesells- 
chaft AG). US Patent 4,115,079. 19 Sep 1978. Priority date 22 Apr 
1976, German, Federal Republic of (F.R. Germany). 4p. 

A process of treating an aqueous liquor which has been used 
to scrub a hot raw gas produced by the gasification of a solid, liquid 
or gaseous fuel, which liquor has dissolved therein gaseous pollutant, 
comprising flashing said liquor from a temperature of at least 100°C 
and a pressure of at least about 5 bars in at least one preliminary 
flashing stage to an intermediate pressure in the range of about 1.1 to 
4 bars, separating the flashed-off gases containing the bulk of the 
pollutants from the residual aqueous liquor, and then flashing off the 
residual liquor to atmospheric pressure. The pollutant gas may 
contain H2S and the gas product of the preliminary flashing can be 
fed to a Claus process for removing sulfur compounds. 


9431 Sealing an underground coal deposit for in situ production. 
Terry, R.C. (to In Situ Technology, Inc.). US Patent 4,102,397. 25 
Jul 1978. Filed date 7 Mar 1977. 8p. 

A previously mined underground coal deposit is sealed so 
that the underground void space can be pressurized for production 
by in situ techniques. Excavated communication passages are sealed 
by barricades which are further sealed by applying hydrostatic head 
pressure. Subsidence cracks are sealed by injection of mud slurry 
with additional sealing effected by maintaining hydrostatic head 
pressure with a column of the slurry. In situ production wells are 
drilled into the coal with hermetic seal accomplished in part by 
cementing a portion of the liner to the well bore and in part by the 
hydrostatic head pressure of a mud slurry positioned above the 
cement seal. Coal is ignited and burn patterns are established to 
cause reasonably uniform subsidence. 


9432 Process for the multiple zone gasification of coal. Johnson, 
C.A.; Shen, J. (to Hydrocarbon Research, Inc.). US Patent 
4,099,933. 11 Jul 1978. Filed date 10 Jun 1975. 14p. 

The gasification of coal to produce a methane-rich product 
gas is accomplished through the controlled slow heating of particu- 
late coal in a gasifier comprising two or more zones, whereby any 
significant decrease in the density of the coal particles is minimized 
and particle swelling and friability are significantly reduced, while 
the carryover of fines and deposition of tars in the product gas 
conduit are thereby minimized. The particulate coal heating rate in 
the gasifier zones is usually between about 10° and 200°F per minute. 
When the particulate coal is to be fed to the gasifier at elevated 
temperature, further improvements are achieved with swelling type 
caking coals through their pretreatment by preheating the coal at a 
slow rate between 10° and 100°F per minute up to about 800°F in 
multiple fluidized beds. Any carryover of fines in the product gas 
stream from the uppermost zone of the gasifier is further reduced by 
utilizing either a solids separation step or a scrubbing step in the gas 
stream. The coal particles and/or tars thus recovered are returned to 
a high temperature zone of the gasifier. 


9433 Conversion of solid fuels to fluid fuels. Child, E.T. (io 
Texaco Development Corp.). US Patent 4,099,932. 11 Jul 1978. Filed 
date 28 Mar 1977. 8p. 

Solid fossil fuels are converted into liquid and/or gaseous 
fuels by solvent refining the solid fuel, subjecting the heaviest 
portion of the solvent refined fuel to partial oxidation to produce 
synthesis gas containing entrained soot, transferring the soot to the 
solvent-refined coal and returning the soot with the charge to the 
gasification zone. 


9434 Generating medium Btu gas from coal in situ. Terry, R.C. 
(to In Situ Technology Inc.). US Patent 4,099,567. 11 Jul 1978. Filed 
date 27 May 1977. 8p. 

Medium BTU gas is generated from coal in situ by establish- 
ing communication channels through the coal in part by projectiles 
and in part by burning. Oxygen is employed for reaction with the 
coal and reaction temperatures are controlled by injection of steam. 


9435 Economic evaluation of synthetic natural gas production 
by short residence time hydropyrolysis of coal. Ladelfa, C.J. (Cities 
Service Co., Tulsa, OK); Green, M.I. Fuel Process. Technol.; 1: No. 3, 
187-208(Jun 1978). 
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Cities Service Research and Development Company (CSRD), 
the research arm of the Cities Service Company, has been develop- 
ing a process scheme named the CS-SR Process, for the non- 
catalytic, vapor-phase, hydrogenation of carbonaceous feedstocks. 
The initial and primary emphasis in our Energy Research Labora- 
tory was to apply this technology, patented under U.S. 3,960,700, to 
convert coal into pipeline-quality (high-Btu) gas and attractive by- 
product yields of light aromatic (BTX) liquids. The detailed engi- 
neering development of Cities Service's process is published else- 
where in this journal. In September, 1974, work was initiated to 
estimate the economics in a conceptualized, commercial application 
of the CS-SR Process for producing 255 MM SCFD of pipeline gas 
(and the associated byproduct BTX liquids) from a mine-mouth plant 
in the Montana/North Dakota region. The results of this work 
pointed out the advantages of the hydropyrolysis process in the 
production of synthetic natural gas (SNG). CSRD retained the 
Foster Wheeler Energy Corporation (FWEC) to perform a more 
detailed engineering design and capital cost study of the CS-SR 
Process to validate the results of the earlier economic study. This 
paper summarizes the conceptual design studies of the CS-SR Proc- 
ess performed by Cities Service and Foster Wheeler personnel and 
presents cost of services calculations including sensitivity to capital 
investment estimates, coal costs, and byproduct prices. The latter 
calculations follow AGA cost guidelines so that a fair comparison 
can be made between SNG production via the CS-SR and Lurgi 
Processes. 


9436 Mathematical model for the gasification of coal under 
pressure. Biba, V.; Macak, J.; Kloss, E.; Malecha, J. Ind. Eng. Chem., 
Prod. Res. Dev.; 17: No. 1, 92-98(Jan 1978). 

A mathematical model for the the high-pressure gasification 
of solid fuels in the charged layer is presented which permits the 
quantitative description of the the static behavior of the generator. 
Deals with the parameters of reaction kinetics and of the transfer of 
matter and energy which are necessary for developing the model of 
a fixed-bed reactor. To obtain a practical model, simplifications are 
needed which concern the gasification, degasification, and drying 
processes. They are dealt with individually. For calculating the 
concentration and temperature profiles for the solid and gas phases 
along the gasification bed height, a system of differential equations 
was obtained which was supplemented by some algebraic equations. 


9437 Instrumentation for in situ coal gasification. I. Background 
and overview. Northrop, D.A. (Sandia Labs., Albuquerque, NM). Jn 
Situ; 2: No. 2, 93-115(1978). 

The Hanna II in situ coal gasification experiment was con- 
ducted by the Laramie Energy Research Center during 1975-1976. 
As part of this experiment, Sandia Laboratories designed, fielded, 
and evaluated seven instrumentation techniques and several vari- 
ations of them. These belonged to two general classes: (a) diagnostic 
techniques (thermal, in-seam gas sampling and pressure, and over- 
burden tilt and displacement) to obtain data for process characteriza- 
tion and (b) remote monitoring techniques (electrical, passive acous- 
tic, and induced seismic) which are being developed to provide a 
continuous, real-time map of the in situ process which would be used 
in a process control system. Assessments of these techniques have 
been made with respect to their feasibility, information obtainable, 
and future development and applications; in general, very positive 
assessments were obtained. This paper initiates a series of four papers 
which detail these assessments. Instrumentation development is con- 
tinuing based upon these results and a major effort has been designed 
and fielded for the Hanna IV experiment to be conducted in 1978. 


9438 Study of the rates of catalyzed Boudouard reaction. Jalan, 
B.P.; Rao, Y.K. (Univ. of Washington, Seattle). Carbon; 16: No. 3, 
175- 184(1978). 

The rate of Boudouard (C-COz) reaction catalyzed by LixO 
and LigCOs; was investigated in the temperature range 839° to 
1050°C. The rate data is reported in the form of fractional burn-off 
(F) vs time (t) plots. The experimental rate constant (K) data 
deduced from the initial linear region of these plots is represented by 
the equation given. The experimental rate constant data was correct- 
ed for pore-diffusion and film mass transfer effects. An electrochemi- 
cal mechanism was proposed to explain the catalytic activities of 
LiO and LieCOs. 


9439 Coal gasification processes [for low-Btu gas]: a study. 
Juneja, M.N.; Singh, S. Chem. Age India; 28: No. 5, 339-352(May 
1977). 

A study based on published data covers a tabulation of 
potential uses of coal gas to replace fuel oil in India; conventional 
and two-stage producer gas plants; the Lurgi pressure gasification 
process [Abstract No. 22-70615]; fluidized bed processes such as the 
Winkler process, which is used by Neyveli Lignite Corp. in India; 
gasification of pulverized coal in suspension, either in a vortex which 
becomes hot enough to melt ash into slag, as by Power Gas Corp., 
or in the Ruhrgas A.G./Rummel slag bath process; the Koppers- 
Totzek process [Abstract No. 21-70583], which involves partial 
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oxidation of coal dust in a flame; recent U.S. processes for high-Btu 
gas, including the Institute of Gas Technology Hydrogasification 
process and the Consolidated Coal Co. CO2 Acceptor Process; pilot 
plants of the Lurgi, slagging, coal dust, and downdraft types operat- 
ed by India Central Fuel Research Institute on different Indian coals; 
and a comparison of the ease of commercialization of these different 
processes. 


9440 Conversion of coal to high-value products: best prospects 
for commercialisation. Sharma, N.C. Chem. Age India; 28: No. 5, 353- 
363(May 1977). 

A discussion covers the need to use coal as a chemical 
feedstock; production of synthesis gas from coal by the Lurgi 
moving-bed process at 20—30 atm combined with water gas shift, 
removal of sulfur compounds by absorption in methanol in the 
Rectisol process, and recovery of phenolic and other by-products by 
the Phenosolvan extraction process; the flexibility of the process as 
regards product gas composition; SNG production from Lurgi- 
derived synthesis gas, which has been proven commercially feasible; 
methanol production by the Lurgi low-pressure process; production 
costs for coal-derived ammonia and for liquid hydrocarbons by the 
Fischer-Tropsch process, the latter based on commercial operation 
at the South African Coal, Oil and Gas Corp. Ltd. Sasol plants; U.S. 
SNG projects; and a slagging bed gasifier under development by 
Lurgi. 


9441 Application of a diffusion limiting model to a tube-wall 
methanation reactor. Schehl, R.R.; Weber, J.K. Ind. Eng. Chem., 
Process Des. Dev.; 16: No. 2, 227-230(Apr 1977). 

The model, developed by Senkam et al. did not correlate the 
experimentally measured carbon monoxide mole fraction profiles in 
an annular tube-wall methanation reactor (outer tube 2.0 in. dia 
coated on the inside with Raney nickel catalyst and solid inner tube 
1.5 in. dia) at 300 psig and 385°C, with a 3 : 1 hydrogen/carbon 
monoxide feed at a flow rate of 450 std cu ft/hr. Results showed that 
the reaction is not diffusion-limited and that kinetic resistance must 
be included. By using a model for methanation reactors with ther- 
mally sprayed catalyst which includes both diffusion and kinetic 
resistance, e.g., that of Lee and Feldkirchner [Abstract No. $3-528], 
a remarkably good agreement with experimental data was obtained. 
The model predicted a CO conversion of 93.7% compared with the 
measured 91.3%. 


9442 Production of chemical raw materials and intermediates by 
the Fischer-Tropsch process. Kuehn, R.; Elstner, M. Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 30: No. 3, 117-122(Mar 1977). 

An economic evaluation of 12 commercial and development 
Fischer-Tropsch variants by Union Rheinische Braunkohlen Kraft- 
stoff A.G. for the Bundesministerium fuer Forschung and Technolo- 
gie showed that none of the iron hydrogenation catalysts used in 
these processes has sufficient selectivity for C.—C, olefins and other 
high-value products. In a 2.5 million ton/yr plant (based on Kop- 
pers-Totzek synthesis gas from West German lignite at DM7/billion 
cal), the ratio of operating costs to the total returns (for the C.—C, 
hydrocarbons, naphtha, surfactant raw materials, heating oil, heavy 
paraffins, alcohols, and fuel gas produced) would be 2.03 : 1, 1.79: 1, 
2.10 : 1, 1.92: 1, 1.82: 1, 1.91: 1, 2.14: 1, 1.7734, 2:33 =.1, 3.35: 1 
1.88 : 1, and 1.57 : 1, respectively, for the Arge, Synthol N, Synthol 
L, Hydrocol, Rheinpreussen-Koppers B, Rheinpreussen-Koppers L, 
Oil-Cycle (nitrided iron catalyst), Lurgi, Hot-Gas-Recycle (HGR) 
7C, HGR 20A, Fluidized-Bed, and Oil-Cycle (iron chip catalyst) 
variants. 


9443 Manufacture of SNG from coal: principles, processes, and 
trends. Hammer, H. Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 30: No. 3, 132-136(Mar 1977). 

A discussion of commercial and developmental SNG process- 
es covers the direct hydrogenation of coal or lignite; the catalytic 
methanation of synthesis gas obtained by the steam gasification of 
coal; the use of high-temperature nuclear reactor heat in the gasifica- 
tion step; the thermodynamic, kinetic, and mechanistic aspects of 
gasification and methanation, methanation catalysts, and over-all 
thermal efficiency; the technical factors which make coal-based 
SNG two to three times as expensive as natural gas; and current 
SNG research in the U.S., West Germany, and Europe. 21 refer- 
ences. 


9444 Underground gasification of coal. Thompson, P.N.; Mann, 
J.R.; Williams, F. Energy World; No. 31, 10-11(Oct 1976). 

A [U.K.] National Coal Board Reappraisal published in Aug. 
1976 by P. N. Thompson, J. R. Mann, and F. Williams compares the 
technology and economics with those of other coal conversion 
processes and competing fuels in the U.K., U.S., and U.S.S.R., 
showing that the ratio of energy output to energy input is unfavor- 
able by comparison with conventional mining and that a 100 Mw 
generating station would require 1.5 to 4 sq mi over a 20 year station 
life to supply the required amount of gas. The gas, which would 
have a variable, low calorific value and various contaminants, would 
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need to be upgraded before it could be used for kiln firing or as a 
chemical feedstock. The National Coal Board has decided to keep in 
touch with developments while not beginning underground gasifica- 
tion trials for the time being and will commission further paper 
studies as the need arises. 


9445 Coal gasification and liquefaction. Elgin, D.C. Gas Eng. 
Manage.; 16: No. 19, 336-344(Sep 1976). 

A comprehensive review of the conventional coal gasification 
processes--Winkler, Lurgi, Koppers-Totzek. Each process can be 
adapted to chemical synthesis and fuel gas production, and examples 
are presented here. Common features of the three processes are 
discussed and their differences compared. Factors affecting the 
choice of a process such as coal type, steam and oxygen require- 
ments and unit capacity are described, together with process eco- 
nomics. Installations in various countries are mentioned. 


9446 Composition control of gases. Thompson, B.H.; Conway, 
H.L. (to British Gas Corp.). US Patent 3,942,958. 9 Mar 1976. vp. 

The British Gas Corp.’s new solids or liquids gasification 
process employs quenching to avoid the formation of deposits on the 
reactor exit ports. The composition of gases produced by the hydro- 
genation of carbonaceous fuels is controlled by contacting the gas 
with a quenching medium to cool the gas to about 1300°F--a 
temperature lower than that which will support substantial reactions 
involving any of the components (hydrogen, paraffinic hydrocar- 
bons and aromatic hydrocarbons) present in the gas. The purpose of 
the quenching action is to control the temperature of the effluent gas 
to such an extent that reactions which lead to the formation of 
deposits on the surfaces of the exit ports of the reactor are minimized 
or eliminated. In the extreme, the quenching may condense high- 
molecular-weight aromatic fractions of the gas to liquids and thus 
remove them from the effluent gas streams. 


9447 Vital role to be played by coal chemistry. Yamamoto, T. 
Chem. Econ. Eng. Rev.; 8: No. 7-8, 9-10(1976). 

The South Pacific has undeveloped deposits of noncoking 
coal which Japan could import or gasify on the mining site to 
manufacture methanol for use as an energy source and as raw 
material for the synthetic chemical industry. The possibilities of 
synthesis of acetic acid, ethylene glycol, acetaldehyde, and ethanol 
and higher n-alkanols from methanol or methanol synthesis gas 
rather than from ethylene as at present; of combined ammonia and 
methanol synthesis at a coal-based complex; of synthesis of phenols 
and benzenepolycarboxylic (e.g., phthalic, terephthalic, and pyro- 
mellitic) acids from coal; and of using carbon monoxide/hydrogen 
mixtures derived from methanol as a replacement for coal coke in 
steelmaking are discussed. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 9409, 9410, 9433, 9435, 9464, 
9485, 9564, 9570, 9711, 10161 


9448 (CONF-7608122—, pp 22-30) Kinetic modelling of a reac- 
tor for the flash pyrolysis of coal. Sitnai, O. (Commonwealth Scientif- 
ic and Industrial Research Organization, Melbourne). 1976. 

From 4. conference on cheinical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

A description is given of a conceptual kinetic model of the 
flash pyrolysis of coal. Whereas models described earlier have been 
concerned mainly with primary reactions, the present model in- 
cludes two secondary reactions which are considered as one stage of 
the five stage model and which are both controlled by the rate of 
vaporization of tar. The five stages are heating of coal particles, 
activation, primary pyrolysis, vaporization of tar, and the two sec- 
ondary reactions: polymerization of tar within the char particles and 
cracking of tar in the vapor phase. Using the model, with kinetic 
constants based on published data, it has proved possible to achieve a 
broad confirmation of empirical facts and to study factors which 
prevent high tar yields. Analysis of several process flowsheets indi- 
cates that, for the production of liquid hydrocarbons by pyrolysis, 
the most promising way of heating small coal particles is either by 
using char as a heat carrier or by an electrical method. 


9449 (FE—2251-40(Vol.1)) Conceptual design for advanced 
coal liquefaction commercial plant. Final report, Volume 1. Summary 
and economics. (Fluor Engineers and Constructors, Inc., Irvine, CA 
(USA)). Oct 1977. Contract EX-76-C-01-2251. 211p. Dep. NTIS, PC 
A10/MF AOl. 

An in-depth engineering design and economic analysis was 
made of the commercial scale production of gasoline from high 
volatile bituminous Type A (Pittsburgh No. 8 seam) Eastern coal via 
an Advanced Coal Liquefaction Process. The plant processes 30,000 
tons per day (MF basis) of cleaned coal from a captive underground 
mine to produce 66,000 BPSD of unleaded regular grade gasoline 
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and 77.5 MM SCFD of SNG plus by-products of propane, butane, 
ammonia, sulfur, and phenols. The overall configuration is a grass 
roots, totally self-sufficient facility. The total capital requirement 
(mid-1977) is $2.6 billion. A gasoline selling price of $24.35 per 
barrel ($4.30 per MM Btu of total plant products) using a pretax ROI 
of 14 percent results from the economic analysis. Areas of potential 
technological improvement have been identified so that the price of 
the product gasoline could be reduced to approximately $21.00 per 
barrel. The core liquefaction technology employed is hydrogen 
donor solvent extraction with relatively standard petroleum refining 
techniques used for production of finished products. Assessment of 
the basic technology has uncovered no areas of uncertainty critical 
to the ultimate technical success of the project. The soundness of the 
basic technology and flexibility of the processing scheme, coupled 
with the attractive economics, make the Advanced Coal Liquefac- 
tion Process an excellent candidate for consideration to move from 
pilot plant scale to the demonstration or pioneer plant level. Two 
approaches are cited for consideration of demonstration plant facili- 
ty. (LTN) 


9450 (FE—2251-40(Vol.3)) Conceptual design for advanced 
coal liquefaction commercial plant. Final report, Volume 3. Back- 
ground studies. (Fluor Engineers and Constructors, Inc., Irvine, CA 
(USA)). Oct 1977. Contract EX-76-C-01-2251. 224p. Dep. NTIS, PC 
A10/MF AOl1. 

A computerized technique was employed for determining the 
overall and interunit material and energy balances as a means of 
comparing alternate configurations. Conclusions reached in the 
course of these investigations were as follows: maximum gasoline 
should be produced with no production of either diesel or heavy fuel 
oil byproducts; conventional coal cleaning procedures should be 
used rather than feeding ROM coal directly to the liquefaction 
process; depth of extraction has only a minor effect upon overall 
thermal efficiency; the efficiency penalty resulting from the use of 
settling is small, since the extract contained in the underflow is 
converted to useful materials, char and gas; there is no significant 
efficiency penalty associated with the use of water slurry vaporiza- 
tion (as a means of feeding LTC char to the gasifier) for producing 
hydrogen since the water is useful as shift steam (for fuel gas 
production, however, water slurry vaporization entails a substantial 
thermal penalty); there is no advantage to coking of the vacuum 
resid since resid may be used either as an in-plant fuel or as a 
gasification feedstock, other streams must be found to replace any 
resid that is coked; and combined cycle gas turbines display the 
greatest overall efficiency and their use should be maximized. Relat- 
ed studies of unit processes, plant size optimization and additional 
engineering and data requirements are detailed. (LTN) 


9451 Oil from coal. Thurlow, G.G. (Coal Research Establish- 
ment, Cheltenham, Eng.). Chem. Eng. (London); No. 337, 733- 
735(Oct 1978). 

Our great-grandchildren will view the petroleum age as a 
brief perturbation in the life-style of mankind, less than a hundred 
years in which we discovered, exploited, squandered and exhausted 
the natural resource of liquid petroelum laid down over many 
million years of pre-history. What the sources of energy in common 
use in our great-grandchildren’s day will be is something we cannot 
know. By then, the need for liquid hydrocarbon fuels may have 
passed. What is more sure, however, is that for a while, man will 
want to continue to use the equipment and the methods familiar to 
him from this petroleum-product dominated age beyond the time 
when natural petroleum sources become scarce. During these dec- 
ades there will be a need to produce liquid hydrocarbons from other 
sources and one of these sources, abundantly available at this time, 
will be coal. Converting coal to liquid basically entails accomplish- 
ing two steps: (1) the separation of the coal substance from the ash 
and impurities associated with the coal, and (2) breaking down the 
complex coal molecules into simpler molecules and increasing the 
hydrogen-to-carbon ratio. It is also necessary, of course, to develop 
processes which will lead to the production of a range of liquid 
products to meet the demands of the commerical market, whether as 
fuels or as chemical feedstocks. Converting coal to a liquid needs 
energy, both heat and power, and hydrogen; if all these have to be 
generated starting from coal, their production may use approaching 
half of the Btu value of the coal fed to the plant. The economic 
advantage of one process over another will be mainly dependent on 
the products required and the price assigned to them and on the 
effectiveness with which the plant can be engineered to minimize 
energy loss and to operate effectively. 


9452 Influence of precipitated asphaltenes on sedimentation of 
particles in coal liquids. Verhoff, F.H.; Lui, S.S.; Henry, J.D. Jr. 
(West Virginia Univ., Morgantown). Can. J. Chem. Eng.; 56: No. 4, 
504-509(Aug 1978). 

Antisolvent addition to coal liquids causes the precipitation of 
asphaltenes on mineral particles and increases their sedimentation 
rate. This paper develops a mathematical model of the sedimentation 
rate of a single particle or agglomerate of particles. It was found that 
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if the difference in density between the solid and the precipitate is 
more than twice the difference in density between the precipite and 
the liquid, the sedimentation rate would decrease initially upon 
precipitation. A simple experiment was performed to confirm the 
prediction. Further it was found that the agglomeration of particles 
had a stronger effect upon the sedimentation than the changes in 
particle size. 


9453 Conversion process for solid, hydrocarbonaceous materials. 
Quarderer, G.J.; Moll, N.G. (to Dow Chemical Co.). US Patent 
4,102,775. 25 Jul 1978. Filed date 15 Aug 1977. 24p. 

Solid, hydrocarbonaceous materials, such as coal, are con- 
verted to valuable liquid and gaseous products by an efficient 
process comprising: (1) preparing a slurry from slurry oil, a hydroge- 
nation catalyst and the hydrocarbonaceous material; (2) hydrogenat- 
ing the hydrocarbonaceous material to liquid and gaseous hydroge- 
nation products, the liquid hydrogenation product containing sus- 
pended particles of ash and catalyst; (3) gravitationally separating 
the liquid hydrogenation product into a first stream and a second 
stream, the first stream having both a lower ash concentration than 
the liquid hydrogenation product and a greater catalyst:ash ratio 
than the second stream; (4) recycling at least a portion of the first 
stream for use as at least a portion of the slurry oil and thereby 
recycling at least a portion of the catalyst. This process is character- 
ized by an economical, highly effective catalyst system, sequential 
gravitational and extractive solids separations for the generation and 
recycle of slurry oil, and low-ash fuel and chemical feedstock 
manufacture. 


9454 Production of liquid and gaseous fuel products from coal 
or the like. Ashworth, R.A. (to Arthur G. McKee and Co.). US 
Patent 4,097,361. 27 Jun 1978. Filed date 24 Aug 1976. 22p. 

A continuous deep hydrogenation coal liquefaction process is 
disclosed wherein a slurry of powdered coal or other carbonaceous 
material in a recycle solvent is passed with hydrogen through a 
hydroextraction unit, the heavy coal extract remaining after removal 
of gas and oil is then fed into a low-temperature fluidized-bed 
pyrolysis unit, and the char and ash are fed from the pyrolysis unit to 
a high-temperature fluidized-bed char gasification unit. The gasifica- 
tion unit is specially constructed to provide continuous ash agglom- 
eration and has a funnel-shaped grid plate at the bottom of the 
fluidized bed and an elutriation leg of reduced diameter at the 
bottom of the grid plate. Air or oxygen is introduced near the top of 
the elutriation leg to provide a high temperature such that the ash 
particles are continuously softened and caused to accrete or agglom- 
erate in a hot spouting zone at the base of the grid plate. Steam is 
directed upwardly through the elutriation leg so that the smaller 
lighter agglomerated ash particles are supported in the bed and the 
larger heavier agglomerated ash particles fall to the bottom for 
removal. 


9455 Combined gas chromatographis—mass spectrometric anal- 
yses of nitrogen bases in light oil from a coal liquefaction product. 
White, C.M.; Schweighardt, F.K.; Shultz, J.L. (Energy Research 
and Development Administration, Pittsburgh). Fuel Process. Tech- 
nol.; 1: No. 3, 209-215(Jun 1978). 

Nitrogen base components of light oil produced during the 
catalytic hydrodesulfurization of coal were isolated by precipitation 
with hydrogen chloride and analyzed by combined gas chromato- 
graphy--mass spectrometry. Anilines and alkyl pyridines, 71 and 16 
weight percent, respectively, were the major components. This is 
the first quantitative report of anilines and pyridines in materials 
produced by the hydrogenation of coal. Analytical techniques de- 
scribed provide a rapid and precise method for the analysis of 
pyridines and anilines. 


9456 Viscosity of coal-derived liquids. Bockrath, B.C. (Energy 
Research and Development Administration, Pittsburgh); LaCount, 
R.B.; Noceti, R.P. Fuel Process. Technol.; 1: No. 3, 217-226(Jun 
1978). 


A coal-derived liquid was separated into toluene insolubles, 
asphaltene and pentane soluble oil by conventional solvent analysis. 
The asphaltene was separated further into an acid-neutral and a basic 
component by a previously reported procedure from our laboratory. 
The viscosities of liquids reconstituted from toluene insolubles, as- 
phaltenes, acid-neutral asphaltene or basic asphaltene in the pentane 
soluble oil were determined. The logarithm of the viscosity ratio is a 
linear function of concentration for each of the solutes. On a weight 
basis, the toluene insolubles produce about twice the viscosity as the 
asphaltenes. The viscosity of mixtures of acid-neutral and basic 
asphaltene in pentane soluble oil is greater than either component 
determined separately, presumably due to complex formation. The 
variation of the reduced specific viscosity with concentration indi- 
cates that aggregation of the asphaltene and toluene insoluble frac- 
tions plays a significant role in the viscosity of coal-derived liquids. 
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9457 Non-catalytic hydrogenation of Australian coals. Cud- 
more, J.F. (Australian Coal Industry Research Labs. Ltd.,North 
Ryde, Australia). Fuel Process. Technol.; 1: No. 3, 227-241(Jun 1978). 

Thirteen Australian coals ranging from brown coals [C = 
67.11% dry ash free (d.a.f.)] to semi-anthracites (C = 89.87% d.a.f.) 
were hydrogenated batchwise under prescribed conditions in a 4- 
litre stirred reactor using tetralin as vehicle. No catalysts were used. 
Conversion and liquid product yield data for such coals and correla- 
tion of properties of the coals and characteristics of the hydrogena- 
tion products are described. 


9458 Flash pyrolysis: a progress report. Miner. Res. CSIRO; 3- 
5(May 1978). 

The major research effort in subprogram 6A is on the conver- 
sion of coal to liquid fuels by the flash pyrolysis route. This uses 
coal-processing equipment that operates at atmospheric pressure and 
moderate temperature, without catalysts and with high specific 
throughputs. In this process, pulverized coal is heated very rapidly 
in a reactor; the small size of the coal particles (less than 0.2 mm) is 
necessary to ensure quick heating. The end products of the process 
are tar, which can be upgraded into liquid fuels by chemical treat- 
ment, and char and gas, which can be treated to obtain hydrogen or 
more liquid fuel. The overall promise of the process depends on the 
amount of tar obtained. This amount can be maximized by removing 
the products from the reactor as fast as they are formed, usually 
within one second. A microfurnace for the rapid pyrolysis of single 
grains of coal has been constructed to provide a variety of reference 
chars, produced under controlled and known conditions. Coal grains 
that are well characterized petrologically are being burnt to obtain 
data on the effects of both coal rank and type on behavior during 
rapid heating. A mathematical model for the flash pyrolysis process 
has been developed which, coupled with process flowsheeting re- 
sults, has been used to study the effects of various operating condi- 
tions on the yeild of liquid products. 


9459 Extraction increase of coals treated with alcohol—sodium 
hydroxide at elevated temperatures. Makabe, M. Fuel; 57: No. 5, 289- 
292(May 1978). 

Taiheiyo coal has been reacted in an autoclave with sodium 
hydroxide in ethanol. The extractability of the product with pyridine 
and ethanol increased remarkably as either the reaction temperature 
or the sodium hydroxide concentration rose. Under the same reac- 
tion conditions, the younger the coal the greater the extraction. The 
main reaction is hydrolysis, but other subsidiary reactions are also 
taking place. From a blank test, ethanol was found to react almost 
quantitatively with sodium hydroxide and water to produce sodium 
acetate and hydrogen gas. In the case of coal the weight of hydrogen 
produced was smaller than in the blank test, and this difference is 
ascribed to the consumption of hydrogen by coal on hydrogenation. 
In the ir spectra, bands of methyl and carbonyl absorption appear, 
which may possibly be explained by the addition of -COCHs, or by 
hydrogenation of phenyl nuclei to produce a cyclohexanone-type 
compound. 


9460 Experimental coal oil plant of Bergbau-Forschung 
[G.m.b.H.]. Brennst.-Waerme-Kraft; 29: No. 4, 123(Apr 1977). (In 
German). 

An experimental coal oil plant of Bergbau-Forschung 
[G.m.b.H.], which was to start up at the end of Feb. 1977, has a coal 
capacity of 20 kg/hr and produces ash-free and low-sulfur light and 
middle distillates to heavy fuel oil by hydrogenating a mixture of 
coal dust, heavy fuel oil, and catalyst at high temperature and 
pressure. Ash and other coal residues are separated from the heavy 
fuel oil product by filtration or distillation. 


9461 Hydrocracking of anthracene in the presence of zinc chlo- 
ride. Morita, M.; Hirosawa, K. Nippon Kagaku Kaishi; No. 8, 1259- 
1264(Aug 1976). 

This reaction was studied as a model reaction for coal conver- 
sion. The distributions of partially hydrogenated anthracene, isomers 
of partially hydrogenated anthracene, alkylated and partially hydro- 
genated naphthalenes, alkylbenzenes, alkylcycloalkanes, and alkanes, 
were determined gas chromatographically for the batch reaction at 
approximately 250 kg/sq cm and 300° to 450°C, 0 to 120 minute 
reaction time, and the presence of 0 to 3 g zinc chloride per gram of 
anthracene. A multistep reaction scheme was derived. 


PYROLYSIS AND CRACKING 


9462 (SAND—78-0941, pp 413-422) Pyrolysis reactions and 
char properties of selected bituminous coals. McKinley, M.D.; Doug- 
las, G.W.; Spivey, C.E.; Leloup, J. (Univ. of Alabama, University). 
Jun 1978. 
From 4. underground coal conversion symposium; Steamboat 

Springs, CO, USA (17 Jul 1978). 

__ In Proceedings of the 4th underground coal conversion sym- 
posium. 
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Laboratory studies were made of the pyrolysis reactions and 
char properties of two bituminous coals from Alabama. A study was 
made of weight loss and volume change during pyrolysis of uncon- 
fined Blue Creek coal (high volatile A bituminous) at atmospheric 

ressure and temperatures up to 1000°C in a nitrogen atmosphere. 
The weight loss and volume changes took place mostly in the plastic 
temperature range for the coal, and the volume changes were almost 
entirely in a direction normal to the bedding plane. The porosity of 
the coal varied from 7% for untreated coal to over 70% for coal 
pyrolyzed to 800°C. A study was also made of gas evolution during 
pyrolysis of Gwin-seam coal by a non-isothermal thermovolumetric 
method covering a temperature range from ambient to 1000°C at a 
heating rate of 3°C/min. The gas evolution rate data matched 
closely similar data for Roland-seam subbituminous coal for Ho, 
CH,, ethylene and ethane, and propane. The amount of CO and CO: 
evolved was much less than for subbituminous coal because of a 
lower oxygen content in bituminous coals. 


9463 (SAND—78-0941, pp 453-460) Concurrent heat and mass 
transfer during drying of blocks of subbituminous coals. Vanderborgh, 
N.E.; Elliott, G.R.B.; Cort, G.E. (Los Alamos Scientific Lab., NM). 
Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

The LASL concept of underground coal conversion proposes 
to initially dry underground seams with hot CO: gas. In later steps 
the coal is pyrolyzed to produce valuable liquid and gaseous hydro- 
carbons and then is gasified to produce a CO fuel gas for electricity 
production. This concept depends crucially on the ability to dry the 
coal, because natural coals are quite impermeable until they are 
dried. Satisfactory heat and mass transfer require convective mass 
transport because direct thermal conduction in coal is small. Initially 
the mass transport is achieved through existing or created cracks in 
the coal, but the drying and the thermal gradients create additional 
cracks and pores which enhance the drying. Experimental drying, 
cracking, and permeability data are well represented by a computer 
code that predicts two-dimensional Darcy flow in porous media 
with non-isotropic, space-and-time-varying properties. The field 
equation for pressure distribution in a porous material is solved by 
finite-element technique and resulting pressures are substituted into 
the Darcy equation to calculate flow velocities. These velocities are 
then substituted into the energy equation for the composite (fluid 
plus solid) material, making use of the assumption that the flow is 
incompressible and that pore structure is finely divided so that 
adjacent fluid and solid are in thermal equilibrium. 


9464 Engineering development of a short residence time, coal 
hydropyrolysis process. Greene, M.I. (Cities Service Research and 
Development Co., Cranbury, NJ). Fuel Process. Technol.; 1: No. 3, 
169-185(Jun 1978). 

From Annual meeting of the American Chemical Society; 
Chicago, IL, USA (28 Aug 1977). 

A review of the literature early in 1974 led to our conclusion 
that the most productive area of process development would be that 
of short residence time hydrogenation. The short residence, rapid 
heatup hydropyrolysis technique optimizes the conversion of aroma- 
tic and aliphatic fragments in coal to light aromatic liquids and the 
gaseous components of substitute natural gas (SNG). In this way, the 
CS-SR Process mitigates nature rather than antagonizing it. We 
designed a 1 to 4 lb/h bench-scale unit capable of operation at 
temperatures and pressure that are scalable within present-day, com- 
mercial technology. A cold-flow model to test coal--hydrogen 
mixing injectors and to study coal--hydrogen slip velocities was 
designed and constructed. The first complete material balance run 
was made in August, 1975. Since that time, over 175 runs have been 
made with a variety of feedstocks including lignite, bituminous and 
subbituminous coals, oil shale, tar sands and coal tars. Further 
development of the CS-SR Process is being undertaken in several 
programs supported jointly by Cities Service and DOE. Several 
experimental programs are continuing in the bench-scale unit to 
explore conditions for maximizing liquids yields and also for maxi- 
mizing gas (methane, ethane) yields. Process flowsheet studies are 


also being made. The next step of development of the CS-SR _ 


Process would require about a 6-inch diameter, pilot plant reactor 
capable of processing about 100 TPD coal. This pilot plant would be 
one scaleup step away from a 12-inch diameter, single tube, commer- 
cial-type operation and a direct scale to a 6-inch diameter, multi- 
tube, commercial type operation. This paper summarizes the analysis 
= the bench-scale data obtained when processing a North Dakota 
ignite. 


9465 Characterization of the heavy products of coal pyrolysis. 
Gavalas, G.R.; Oka, M. Fuel; 57: No. 5, 285-288(May 1978). 

In order to obtain information about the production mecha- 
nism of large molecules in coal pyrolysis, a subbituminous and two 
bituminous coals were heated at 500°C for 30s under vacuum. The 
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heavy products were dissolved in tetrahydrofuran (THF) and ana- 
lysed by p.m.r. spectroscopy and gel permeation chromatography in 
an atmospheric-pressure column. Parallel GPC, p.m.r. and 13-C 
n.m.r. studies were conducted with THF extracts of the same coals. 
The results are combined with elemental analysis data to obtain 
structural parameters of the extracts and pyrolysates. 


9466 Plasma quenching reactions with laser pyrolysis of graph- 
ite and coal in helium or hydrogen. Hanson, R.L. (Inhalation Toxicol- 
ogy Research Inst., Albuquerque, NM). Carbon; 16: No. 3, 159- 
162(1978). 

Laser pyrolysis of graphite in hydrogen resulted in about 
three orders of magnitude more products than were produced by 
laser pyrolysis of the same material in helium. The percentage of 
acetylene produced increased directly with the percentage of hydro- 
gen in the carrier gas. Laser pyrolysis of coal in hydrogen yielded 10 
times more low molecular weight hydrocarbon products than were 
produced by laser pyrolysis of coal in helium. A model to explain 
the results is given. 


9467 Achieving energy self-sufficiency [in the U.S.] with coal. 
Guerrieri, S.A. Combustion; 48: No. 10, 11-16(Apr 1977). 

It is proposed that substantial savings in energy can be 
realized by pyrolysis of coal with more or less direct use of the char, 
gas, and liquid fuels as contrasted with the E.R.D.A. program for 
coal emphasizing use of coal in power-plants, gasification of coal to 
SNG, and liquefaction of coal to synthetic crude oil. With U.S. 
consumption of energy in 1973 as a base, hypothetical cases are 
developed for supply of U.S. 1973 energy needs solely from coal by 
(1) the proposed pyrolysis alternative, and (2) the E.R.D.A.-type 
coal program; the respective indicated energy consumptions would 
be 88.30 vs. 101.63 quadrillion Btu/yr and the coal consumed would 
be 2970 vs. 3480 million tons/yr. The energy price for converting 
coal into synthetic crude or SNG is too high. Energy policy should 
maximize the use of solid fuels and minimize the use of gas and liquid 
fuels. It is pointed out that cooling water requirements would be 
much lower for pyrolysis than for gasification or liquefaction, and 
that the products of pyrolysis could be used in place of water for 
slurry pipelining for a further reduction in water consumption. 


9468 Study of the conversion of Kansk-Achinsk coal in an inert 
gas plasma. Kozlova, S.G. Khim. Tverd. Topl.; No. 2, 82-89(1976). (In 
Russian). 

The behavior of coal dust during high-temperature heating 
was investigated. The breakdown products are mainly sooty deposits 
and gas, the gas being mostly hydrogen, carbon monoxide and 
acetylene. The degree of conversion depends on the temperature and 
the size of the fuel particle. 


BY-PRODUCTS 


9469 (CONF-7608122—, pp 80-85) Production of electrode 
carbon from brown-coal char and gaseous hydrocarbons. Gardner, 
H.J.; Waters, P.L., Watts, A. (Commonwealth Scientific and Indus- 
trial Research Organization, Melbourne). 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Laboratory-scale experimental investigations into the use of 
brown-coal char as a substitute for imported petroleum coke in the 
manufacture of carbon anodes for aluminum smelting are described. 
The untreated char was less dense and more reactive than petroleum 
coke and required more binder pitch to produce coherent test 
anodes. Properties of the char were considerably improved by 
impregnating it with pyrolytic carbon produced from petroleum gas 
and deposited on a bed of particles of brown-coal char under 
conditions ensuring maximum penetration of the pore structure of 
the particles. Anodes prepared from the more highly impregnated 
chars were mechanically and electrically similar to petroleum-coke 
anodes. In the Hall-cell tests, however, the former gave higher 
carbon consumptions than the latter. The main cause was probably 
increased mechanical loss, or “dusting,” resulting from differences 
between the reactivities and rates of consumption of the impregnat- 
ed-char aggregate and the binder coke. Possible methods of over- 
coming this problem were briefly examined. 


9470 Process for obtaining sulfur free pure naphthalene from 
bituminous coal tar and thionaphthene as a by-product. Grigoleit, G.; 
Koehler, H.; Collin, G.; Matern, K. (to Ruetgerswerke AG). US 
Patent 4,098,838. 4 Jul 1978. Priority date 7 Aug 1975, German, 
Federal Republic of (F.R. Germany). 6p. 

In a process for obtaining substantially sulfur free pure naph- 
thalene from bituminous coal tar and thionaphthene as a by-product, 
a de-phenolized thionaphthene-containing naphthalene fraction from 
oxidative purification is extracted with concentrated sulfuric acid 
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and acetic acid anhydride in benzene. The thionaphthene is convert- 
ed into its sulfonic acid derivative and water washed from the 
benzene-naphthalene mixture. The benzene is distilled leaving pure 
naphthalene. The sulfonic acid group is cleaved from the thion- 
aphthene with superheated steam to yield thionaphthene. 


9471 Influence of the type of quinoline insolubles on the quality 
of coal tar binder pitch. Ball, D.R. (Union Carbide Corp., Parma, 
OH). Carbon; 16: No. 3, 205-209(1978). 
Seven pitches containing three types of quinoline insolubles, 
QI, were produced from a single coke oven coal tar. The tar was 
centrifuged into QI-rich and QlI-lean fractions. A blend of the two 
fractions yielded a typical graphite electrode binder pitch. The QI 
content of the pitch derived from the QlI-lean tar was increased 
through the addition of natural QI concentrate, or QI as a furnace 
carbon black, or QI as mesophase by means of heat treatment. The 
pitches were evaluated as binders by measuring the flexural strength 
of 19mm diameter graphite electrodes. The results show that the 
typical electrode pitch is superior, and that increasing the QI content 
of the QI-lean material did not upgrade it. The results also show that 
the flexural strength of the derived graphite is not simply related to 
the coking value of a binder. 


9472 Obtaining adsorbents from deep-mined coal. Kostomar- 
ova, M.A. Khim. Tverd. Topl.; No. 2, 5-15(1976). (In Russian). 

Cheap absorbents suitable for the purification of effluents, or 
more expensive granulated absorbents with high mechanical 
strength, can be obtained from deep-mined coal. The cheaper type 
can be obtained from non-caking coals by crushing and activation. 
The granular adsorbents can be made either from non-caking coals 
or from semi-coke. The paper describes the processes involved in 
converting coal to carbon adsorbents, and indicates the way in 
which these processes can be controlled and the apparatus used. 


PROPERTIES 


REFER ALSO TO CITATION(S) 9396, 9409, 9420, 9425, 9455, 
9456, 9457, 9462, 9463, 9465, 9505, 11112 


9473 (CONF-780485—3) Coal and ash analyses, uses and 
values: coal consist. Pacer, D.W.; Duzy, A.F. Sr. (Weir (Paul) Co., 
Chicago, IL (USA)). 1978. 27p. Univ. of Kentucky, Lexington. 

From Industrial coal conference; Lexington, KY, USA (26 
Apr 1978). 

This paper deals with analyses of coal and ash to obtain 
adequate information for predicting coal behavior in steam boilers. 
Boiler furnace geometry and evaluation of data indicative of coal 
performance in a boiler furnace are discussed. The proportion and 
limits of coal elements and ash mineral constituents and their influ- 
ence on effective, efficient utilization are examined. The various 
furnace design factors have been considered and are summarized. To 
obtain good furnace (and boiler) designs, conservative values of heat 
release and liberation rates, burner inputs, and adequate clearances 
must be used, together with ample knowledge of the impurities in 
the coals. 


9474 (METC/CR—78/8) Geochemical evaluation and charac- 
terization of a Pittsburgh No. 8 and a Rosebud seam coal. Kuhn, J.K.; 
Fiene, F.; Harvey, R. (Illinois State Geological Survey, Urbana 
(USA)). Aug 1978. Contract EY-77-X-21-2155. 59p. Dep. NTIS, PC 
A04/MF A 

Detniled chemical and mineralogical analysis of a bituminous 
high-volatile A coal from the Pittsburgh No. 8 seam and a Montana 
sub-bituminous coal from the Rosebud seam was conducted. Analyt- 
ical determinations over 70 elemental and other coal parameters 
were made on the whole coals, 3/8 x 28 mesh fractions, six float-sink 
fractions, and on acid demineralized mineral-free products for each 
sample. Low-temperature ashes (plasma ashing at approximately 
150°C) were prepared from the whole coals and their float-sink 
fractions, and the major mineral phases were determined. Using low- 
temperature ash (mineral matter) values, organic affinity curves were 
prepared, and the trace elements were further correlated with the 
mineral phases. The whole coals were also extracted with an ion 
exchange solution to ascertain the form in which trace elements 
were contained in various fractions. Petrographic studies were made 
of the whole coal and the 3/8 by 28 mesh fraction to investigate the 
physical relationships of the various macerals. 


9475 (NTIS/PS—78/0407) Coal tar technology (a bibliography 
with abstracts). Report for 1964—April 1978. Cavagnaro, D.M. (Na- 
tional Technical Information Service, Springfield, VA (USA)). May 
1978. 143p. NTIS PC NO1/MF NO1. 

The bibliography covers different aspects of coal tar. The 
citations include coal tar production from coal gasification, synthesis 
of chemicals from coal tar, toxicology, pollution, chemical analysis, 
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and the use of coal tar as a wood preservative. (Contains 137 
abstracts) 


9476 (SAND—78-0941, pp 269-279) Monitoring of product gas 
from underground coal gasification. Magee, R.A. (Radian Corp., 
Austin, TX). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

A sampling system and analytical techniques are described for 
characterization of particulates, trace gases and vapor phase ele- 
ments in the product gas from underground coal gasification. 


9477 (SAND—78-0941, pp 401-412) Measurement of combus- 
tion rates of Texas lignite with application to underground coal 
gasification. Hsia, S.J.; Wellborn, T.A.; Edgar, T.F. (Univ. of Texas, 
Austin). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

Two experiments have been performed to quantify the com- 
bustion behavior of Texas lignite. These data are timportant in 
predicting the effects of oxygen concentration and temperature on 
the rate of advance of reaction fronts in underground gasification of 
a coal seam. The data can also be used to help predict sweep 
efficiency during underground coal gasification. The first experiment 
used a differential reactor under conditions where the char oxidation 
reaction is chemically controlled. The rate data exhibited a Lang- 
muir-type reaction mechanism which was a function of the oxygen 
concentration. The combustion rate is much higher than those 
reported for higher rank coals. The second experiment has been 
oriented towards measuring linear combustion velocities in consoli- 
dated cores of Texas lignite. Data have been obtained from a 
gravimetric device which illustrate the effect of oxygen concentra- 
tion on combustion velocities. 


9478 (SAND—78-0941, pp 435-451) Permeability characteris- 
tics of coal. Reznik, A.A.; Lien, C.L.; Fulton, P.F. (Univ. of Pitts- 
burgh). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

Values of absolute permeability to nitrogen and carbon diox- 
ide are presented for Pricetown bituminous, Hanna and Gillette sub- 
bituminous and Texas lignite coals. These values as well as those for 
porosity and shrinkage are found to be inversely proportional to 
rank. Effective and relative permeabilities to gas as functions of 
water saturation, overburden pressure and gas type are measured 
under pseudo steady-state low Reynolds Number flow. The effect of 
carbon dioxide is modest as regards decreases in permeability. The 
effect of overburden pressure is quite pronounced for the effective 
permeabilities to gas. Relative permeabilities are insensitive to both 
gas-type and overburden pressure but are quite distinct with regard 
to coal type. Critical gas saturation values cover a wide range for the 
various coals but do not correlate with rank. 


9479 Thermodynamics of absorption of organic compounds on 
the surface of Bruceton coal measured by gas chromatography. Larsen, 
J.W. Fuel; 57: No. 5, 309-313(May 1978). 

Isosteric heats of adsorption of a variety of organic molecules 
on Bruceton coal were measured by gas chromatography. The time 
required for these measurements is much less than that required for 
adsorption equilibria in static systems and the implications of this are 
discussed. Both pyridine and methanol show highly specific interac- 
tions with this coal surface. For all other solutes examined, the 
interactions seem to be dominated by dipolar and London forces, 
hydrogen-bonding and acid-base interactions playing a small role. 


9480 Fluorescence spectroscopy in the characterization of coal- 
derived liquids. Kershaw, J.R. Fuel; 57: No. 5, 299-303(May 1978). 

The use of fluorescence spectroscopy as a qualitative analyt- 
ical technique for the analysis of polyaromatic hydrocarbons in coal- 
derived liquids is reported. Examples of fluorescence emission and 
fluorescence excitation spectra obtained from aromatic ring systems 
in coal hydrogenation oils and solvent extracts are shown. Twelve 
aromatic ring systems were identified. The separation scheme was 
simple and, therefore, the method has potential for routine analysis. 


9481 Anomalous microhardness impressions of some weathered 
coals, Nandi, B.N. Fuel; 57: No. 5, 317-319(May 1978). 

This paper examines the ability of the microhardness impres- 
sion test to detect the oxidation of coals of different geological age 
and rank, and investigated the failure of the vitrinite of certain coals 
to become elastic after oxidation. The transition to the elastic state of 
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vitrinite is not a reliable indication of the state of oxidation, because 
the vitrinite in different coals behaves differently on weathering. 


9482 Polynuclear aromatic hydrocarbons in coal: identification 
by their x-ray excited optical luminescence. Woo, C.S.; D’Silva, A.P.; 
Fassel, V.A.; Oestreich, G.J. (lowa State Univ., Ames). Environ. Sci. 
Technol.; 12: No. 2, 173-174(Feb 1978). 

Several polynuclear aromatic hydrocarbons were isolated 
from raw coal and detected by their characteristic x-ray excited 
optical luminescence spectra. 


9483 Composition and micro-structure of coke and distribution 
of sulfur by types. Elenskii, F.Z. Khim. Tverd. Topl.; No. 6, 57- 
62(Nov 1977). (In Russian). 

The organic oe and mineral impurities of charges containing 
various amounts of gas coal and coke were examined under the 
microscope. Describes how sulfur is distributed across the coke oven 
and gives the sulfur content by type (organic, pyrite etc) for coke 
quenched in different ways. 


9484 X-ray structural investigation of the mineral part of low- 
ash Berezovsk coal. Karyakin, S.K. Khim. Tverd. Topl.; No. 6, 63- 
66(Nov 1977). 

Calcium oxide freed during oxidation can be bound into 
aqueous carbonates which dehydrate when heated. Silicon dioxide is 
transferred into the organic part. Most of the crystalline inclusion is 
quartz, which can easily be separated from the coal substance. In the 
light fractions of the coal, silicon dioxide takes the form of amor- 
phous compounds or compounds with incomplete crystalline struc- 
ture. The presence of extractable mineral changes the way in which 
minerals are transformed when heated beyond 900°C, and for the 
most part gives rise to solid phase reactions in the calcium oxide/ 
silicon dioxide system. (The choice of some words in the translated 
abstract is questioned. (LTN)) 


9485 Minor and trace metal analysis of a solvent-refined coal by 
flameless atomic absorption [spectroscopy (AAS)]. Coleman, W.T.; 
Szabo, P. Fuel; 56: No. 2, 195-198(Apr 1977). 

In the analysis of Solvent Refined Coal (SRC), tetrahydro- 
furan (THF)-insoluble SRC, THF-soluble SRC and three of its sized, 
separated fractions by flameless AAS, magnesium, aluminum, potas- 
sium, manganese, zinc, and iron were found in the greatest concen- 
trations in all samples; the concentrations of lead and cadmium were 
measurable only in THF-insoluble SRC. Because of the experimental 
detection limits, the quantitative determinations of chromium, cobalt, 
nickel, copper, cadmium, and lead in each specimen were not 
possible. The data indicate that flameless atomic absorption spectros- 
copy has a potential use in analyzing quantitatively for metals in coal 
liquefaction processes. 


9486 Determination of aromaticities of coal derivatives by nu- 
clear magnetic resonance spectrometry and the Brown-Ladner equa- 
tion. Retcofsky, H.L.; Schweighardt, F.K.; Hough, M. Anal. Chem.; 
49: No. 4, 585-588(Apr 1977). 

The fraction of aromatic carbon (fac) was determined unam- 
biguously from proton coupled carbon-13 NMR spectra of materials 
derived from coal, such as coal extracts and SYNTHOIL. Only the 
carbon disulfide-soluble portion of each material was examined. The 
fac’s measured in this way were compared with estimated values 
based on proton NMR data. The largest difference between fac 
values determined by the two methods was 0.07, suggesting that 
published values based on the older proton NMR method are 
reasonably reliable, at least for materials similar to those of the 
present study. The differences are rationalized in terms of the 
various aliphatic structures present in the materials. 


9487 Determination of ash content of coal by mass absorption 
coefficient measurements at two X-ray energies. Fookes, R.A.; Gravi- 
tis, V.L.; Watt, J.S. (Australian Atomic Energy Commission Re- 
search Establishment, Lucas Heights). pp 167-182 of Nuclear tech- 
niques and mineral resources 1977. Vienna; International Atomic 
Energy Agency (1977). 

From IAEA international symposium on nuclear techniques 
in exploration, extraction and processing of mineral resources; 
Vienna, Austria (7 Mar 1977). 

A method for determining the ash content of coal is proposed. 
It involves measurements proportional to mass absorption coeffi- 
cients of coal at two X-ray energies. These measurements can be 
made using X-ray transmission or scatter techniques. Calculations 
based on transmission of narrow beams of X-rays have shown that 
ash can be determined to about lwt%(1 sigma) in coal of widely 
varying ash content and composition. Experimentally, ash content 
was determined to 0.67wt% by transmission techniques and 1.0wt% 
by backscatter techniques in coal samples from the Bulli seam, NSW, 
Australia, having ash in the range 11-34wt%. For samples with a 
much wider range of coal composition (7-53wt% ash and 0-25wt% 
iron in the ash), ash content was determined by backscatter measure- 
ments to 1.62wt%. The method produced ash determinations at least 
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as accurate as those produced by the established technique which 
compensates for variation in iron content of the ash by X-ray 
fluorescence analysis for iron. Compared with the established tech- 
nique, it has the advantage of averaging analysis over much larger 
volumes of coal, but the disadvantage that much more precise 
measurements of X-ray intensities are required. 


9488 Hydrogen in coal. The feasibility of determination by 
neutron methods. Morstin, K.; Wozniak, J. (Institute of Physics and 
Nuclear Techniques, Krakow (Poland)). pp 119-132 of Nuclear 
techniques and mineral resources 1977. Vienna; International Atomic 
Energy Agency (1977). 

From IAEA international symposium on nuclear techniques 
in exploration, extraction and processing of mineral resources; 
Vienna, Austria (7 Mar 1977). 

An increasing interest in coal problems, such as processing, 
underground gasification, and combating the methane danger, leads 
to the need for techniques to determine rapidly the hydrogen con- 
tent in coal seams. Neutron methods seem to be particularly useful 
for this purpose. In order to test their usefulness, neutron parameters 
of coal versus its hydrogen content were calculated. Next, the 
stationary neutron fields were considered using some different theo- 
retical approaches. Strong dependences are observed, thus confirm- 
ing the feasibility of the proposed determinations, especially with 
applying the epithermal-neutron gages, since the appreciable matrix 
effects can be expected in the case of thermal neutron detection. The 
interfering influence of the borehole was considered using the ex- 
perimentally verified theoretical approach. 


9489 Reaction of fluorine gas with coal and the aromaticity of 
coal. Huston, J.L.; Scott, R.G.; Studier, M.H. Fuel; 55: No. 4, 281- 
286(Oct 1976). 

Molecular fluorine has been used for the study of coal and a 
small number of model compounds. It is shown that direct estimates 
can be made of the carbon aromaticity and of the sensitive carbon in 
cyclic form. The value for a high-volatile Illinois bituminous coal 
agrees well with that commonly accepted on the aromatic/aliphatic 
structural hypothesis and suggests that the polyamanatane model is 
unsatisfactory. The reagent also results in removal of nitrogen and 
sulfur from coal. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 9393, 10163, 10168, 10169, 10170, 
11482 


9490 (ANL/EES-CP—2) Research program to characterize 
coal ash leachates. Chiu, S.Y. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 6p. (CONF-7805118—2). Dep. 
NTIS, PC A02/MF AOi. 

From EPRI workshop on fly ash research needs; Palo Alto, 
CA, USA (24 May 1978). 

One of the most important mechanisms causing water quality 
degradation by coal ash —— is leaching of contaminants with 
subsequent transport of leachates in surface and groundwater envi- 
ronments. Although some leaching and transport data are available, 
the data are insufficient for making judicious technical and manage- 
ment decisions relative to the water pollution control of coal ash 
disposal. For example, coal ash in practice can be disposed of at 
locations such as coal mines, sanitary landfills, limestone and dolo- 
mite quarries, and in the ocean. In these disposal environments, 
water pollution potentials of coal ash may be significantly different. 
But existing information is insufficient to identify such differences, 
and, in general, inadequate to quantify the critical cause-effect rela- 
tionships that control the water quality problems of coal ash dispos- 
al. The research program described herein attempts to fill this gap. 


9491 (ANL/LRP—3) Microbial ecology studies at two coal 
mine refuse sites in Illinois. Miller, R.M.; Cameron, R.E. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 48p. 
Dep. NTIS, PC A03/MF AO1. 

An investigation was made of the microflora associated with 
coal refuse at two abandoned mines in the midwestern United States. 
Information was gathered for both the edaphic and the biotic com- 
position of the refuse material. Emphasis was placed on heterotro- 
phic and autotrophic components as to numbers, kinds, and physio- 
logical groups. The presence of chemolithotrophs was also investi- 
gated. The relationship between abiotic and biotic components in 
regard to distribution of bacteria, fungi, and algae is discussed. 
Information presented in this report will be utilized in assessing 
trends and — in microbial numbers and composition related to 
manipulations of the edaphic and biotic ecosystem components asso- 
ciated with reclamation of the refuse piles. 


9492 (PB—276584) Catawissa Creek mine drainage abatement 
project. Final report January 1969—August 1975. Miorin, A.F.; Klin- 
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gensmith, R.S.; Knight, F.J.; Heizer, R.E.; Saliunas, J.R. (Gannett, 
Fleming, Corddry and Carpenter, Inc., Harrisburg, PA (USA)). Nov 
1977. 175p. NTIS PC A08/MF AOI. 

The objective of this study was to determine the feasibility of 
flooding underground coal mine workings in an isolated basin of 
coal, thereby restoring or partially restoring the groundwater table 
in the basin and reducing the production of acid mine drainage. 
Flooding the mined seams would prevent atmospheric oxygen con- 
tact with the acid-forming materials, thus breaking the chain of 
chemical reactions in the formation of acid mine drainage. To enable 
this determination, a relatively small discrete basin of coal in east 
central Pennsylvania at Sheppton was selected. As the first step, the 
watershed’s streambed was relocated to prevent streamflow from 
passing into, and emitting from, the mined basin. Approximately 518 
meters of streambed was reconstructed at a cost of $58.94 per meter, 
eliminating 0.253 cu m/s of water from entering the underground 
mine workings. Even though the mine sealing was deemed to have 
much merit, it was cancelled because of its high costs after plans and 
specifications for sealing the three tunnels were prepared and bids 
were taken for sealing one water-level tunnel. Bid cost for construct- 
ing the one seal was in excess of $600,000. 


9493 (PB—278332) Alternatives to calcium-based SO. sorbents 
for fluidized-bed combustion: conceptual evaluation. Final report, De- 
cember 1975—December 1976. Newby, R.A.; Keairns, D.L. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center). Jan 1978. Contract EPA-68-02-2132. 142p. 

The report gives results of a conceptual engineering evalua- 
tion to screen supported metal oxides as alternatives to natural 
calcium-based sorbents (limestones and dolomites) for SO2 control in 
atmospheric and pressurized fluidized-bed combustion (FBC) proc- 
esses. Alternative sorbents were evaluated, using three acceptance 
criteria: SO. removal capability in the combustor, predicted by 
thermodynamics; SO2 concentrations achievable in the regenerator 
off-gas, according to thermodynamics; and SO: concentrations off 
the regenerator, achievable based on material and energy balances. 
The evaluation identified 14 potentially acceptable sorbents for 
atmospheric FBC, and 11 for pressurized FBC. Cost estimates were 
prepared to project the maximum acceptable loss rates for the 
alternative sorbents due to attrition and/or deactivation. Loss rates 
must be less than 0.1% of bed inventory per hour in order to 
compete economically with natural calcium-based sorbents, even if 
maximum thermodynamic performance were obtained. U.S. re- 
sources of some minerals may be of extreme importance for many of 
the alternative metal oxide sorbents considered. 


9494 (PB—278758) Measure of fly ash resistivity using simulat- 
ed flue gas environments. Final report, September 1976—December 
1977. Bickelhaupt, R.E. (Southern Research Inst., Birmingham, AL 
(USA)). Mar 1978. Contract EPA-68-02-2114. 29p. (SORI-EAS—77- 
38-3540-4-F). NTIS PC A03/MF AO1. 

The report, describing the apparatus and laboratory proce- 
dures used to determine resistivity for a number of fly ashes under a 
variety of test conditions, supports research to develop a technique 
for predicting fly ash resistivity from chemical analyses of coal and 
coal ash. This effort requires considerable knowledge regarding the 
relationship between resistivity and several coal and ash properties. 
In particular, the report relates the experimental problems encoun- 
tered when attempts were made to determine the effect of sulfur 
trioxide on resistivity. Equipment and procedures were developed to 
solve this problem. The report describes the modified apparatus and 
technique and illustrates the type of data acquired. 


9495 (PB—280135) Data base for standards/regulations devel- 
opment for land disposal of flue gas cleaning sludges. Final report. 
Weaver, D.E.; Schmidt, C.J.; Woodyard, J.P. (SCS Engineers, Inc., 
Long Beach, CA (USA)). ‘Dec 1977. Contract EPA-68-03-2352. 
299p. NTIS PC A13/MF AOl1. 

This study addresses the problem of flue gas cleaning (FGC) 
sludge disposal to the land. It considers the problem from a potential 
regulatory approach, looking at the various aspects which could 
play a part in determining the best practical control technology 
currently available. Factors that were taken into consideration in- 
clude: (1) the origin of the FGC sludge problem (character of the 
fuel, combustion process, gas cleaning and sludge management); (2) 
criteria for the evaluation of sludge disposal options (sludge charac- 
teristics, health, ecological, safety, and aesthetic considerations); (3) 
applicable, existing or proposed standards/regulations (solid waste, 
hazardous waste, drinking water, and air pollution regulations); and 
(4) impacts of applying existing standards/regulations to the disposal 
of flue gas cleaning sludges (cost aspects). The report presents 14 
conclusions supporting the need for FGC sludge disposal regulations 
and suggests a decision tree approach to the formulation of guide- 
lines and limitations for FGC sludge management which takes into 
account site specific geographical and hydrological considerations. 
The report contains 179 references and an Appendix on The Equa- 
tions of Mass Transport. 
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9496 (PB—280253) Flue gas desulfurization systems: design and 
operating considerations. Volume I. Executive summary. Final report, 
April—December 1977. Leivo, C.C. (Bechtel Corp., San Francisco, 
CA (USA)). Mar 1978. Contract EPA-68-02-2616. 29p. 

The report describes flue gas desulfurization (FGD) systems 
and the design and operating parameters that are monitored to 
ensure proper operation. It explains how these parameters are varied 
to accommodate changing boiler loads and fuel characteristics, and 
describes the control of parameters to prevent such problems as 
scale buildup. It describes effects of designing and operating FGD 
systems for 90% or greater SO2 removal efficiencies, based on 
current testing program data. It describes effects of coal characteris- 
tics on FGD performance, along with operating and design tech- 
niques used to compensate for coal property variations. It describes 
the purpose, need, and methods for exhaust gas reheat, downstream 
of FGD systems. It discusses alternatives to exhaust gas reheat. 


9497 (PB—280254) Flue gas desulfurization systems: design and 
operating considerations. Volume II. Technical report. Final report, 
April—December 1977. Leivo, C.C. (Bechtel Corp., San Francisco, 
CA (USA)). Mar 1978. Contract EPA-68-02-2616. 221p. 

Contents include FGD processes-(FGD technology sum- 
mary, and SO: removal mechanisms); selected FGD process descrip- 
tions and critical system operating parameters--(lime/limestone 
scrubbing, sodium carbonate scrubbing, double alkali (soda lime) 
scrubbing, magnesium oxide scrubbing, and sodium sulfite (Wellman 
Lord) scrubbing); implications of requiring 90 percent or greater 
SO2 removal for new FGD installations--(Lime and limestone scrub- 
bing, sodium carbonate scrubbing, double alkali scrubbing, magne- 
sium oxide scrubbing, and sodium sulfite (Wellman Lord) scrub- 
bing); effect of coal properties on FGD systems--(coal heating value 
and moisture content, sulfur content of coal, ash content of coal, 
chlorine content of coal, and nitrogen content of coal); reheat of 
scrubbed flue gases--(purpose and need for reheat, methods of re- 
heating, energy consumption, problems experienced, design, oper- 
ation, and maintenance of reheaters, alternatives to reheat, and 
reheat summary). 


9498 (PB—282440) Assessment of research and development 
needs and priorities for acid mine drainage abatement. Gleason, V.E.; 
Price, A.; Boyer, J.F. Jr; Ford, C.T. (Bituminous Coal Research, 
Inc., Monroeville, PA (USA)). Feb 1978. Contract J0265044. 168p. 
(BCR-L—822). NTIS PC A08/MF AO1. 

Recommendations are made for programs to develop work- 
able techniques to stop or to prevent acid mine drainage formation in 
those underground coal mines where acid production could take 
place. These recommendations include development of mine closure 
technology, development of surface water infiltration control proce- 
dures, study of the effect of roof collapse on mine water characteris- 
tics, evaluation of the long-term effects of flooding underground 
mines above drainage, investigation of the effectiveness of section 
sealing in active mines, development of a simple model for predict- 
ing mine water quality and quantity, preparation of a manual on 
mine drainage abatement procedures, and development of a program 
to disseminate information on mine drainage abatement to the coal 
industry. These recommendations are based on an indepth evaluation 
of information acquired over years of research on acid mine drainage 
formation, on numerous laboratory and field studies of methods of 
preventing or minimizing acid mine drainage formation, and on 
review of the geological, hydrological, and mineralogical factors 
involved. 


9499 Minimizing environmental effects in production and use of 
coal, Terry, R.C. (to In Situ Technology Inc.). US Patent 4,114,688. 
19 Sep 1978. Filed date 5 Dec 1977. 18p. 

Coal gas is produced in situ using the techniques of gasifica- 
tion, liquefaction and pyrolysis. Normal effluents to the atmosphere 
are recycled in part to the underground reaction zone for conversion 
into commercial products. Contaminants to underground aquifers 
are captured and injected into the underground reaction zone for 
destruction and transformation into useful products. 


9500 Process for separating ammonia and acid gases from waste 
waters containing fixed ammonia salts. Didycz, W.J.; Glassman, D.; 
Maier, E.E.; Saniga, G.T. (to United States Steel Corp.). US Patent 
4,104,131. 1 Aug 1978. Filed date 8 Jul 1976. 14p. 

A water purification process is described for the removal of 
ammonia and optionally one or more acid gases from waste waters 
such as coke-plant or coal conversion waste waters. The process 
involves adding lime to these waste waters in amounts sufficient to 
react with fixed ammonia salts present in the waste water and to 
enable substantial amounts of the ammonia to be evolved upon 
distillation, adding a threshold amount of a scale inhibitor compound 
chosen from the class of certain organic phosphonates and subjecting 
the thus treated waste water to distillation to remove substantial 
amounts of the ammonia and acid gases present from the waste 
water. Preferably, this process is achieved by two separate and 
successive distillations. In this preferred process, the first distillation 
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substantially reduces the amount of the acid gases and free ammonia 
and is conducted at a pH of more than 9. In the second distillation, 
the amount of fixed ammonia is substantially reduced. To conserve 
energy, the stripping vapors from the second distillation are reused 
as stripping vapors for the first distillation. 


9501 Problems in improving the compression properties of 
refuse stocks from coal industry waste. Kuznetsov, N.V.; Karyagina, 
N.V. Ugol; No. 2, 16-19(Feb 1977). (In Russian). 

Test results are given for selecting optimal rubbish stock by 
shrinkage factor. 2 tables, 3 illustrations, 4 references. 


9502 Method for measuring the mineralogical variation of spoils 
re ales collieries. Collins, R.J. Clay Miner.; 11: No. 1, 31-49(Mar 
1976). 

A semi-quantitative mineralogical analysis of colliery spoil by 
XRD has been developed and used to compare spoils from eight 
collieries, in connection with work on the production of synthetic 
dense aggregates from spoil. Phase analysis of clay, which consti- 
tutes over half of these spoils, is carried out by comparing X-ray 
peak areas of oriented specimens after heating and treatment with 
ethylene glycol. Total clay is obtained by difference, after determi- 
nation of quartz and other minerals by an internal standard tech- 
nique, allowing calculation of the proportion of each clay mineral. 
The results are tested against chemical analysis, and a semi-quantita- 
tive X-ray analysis of the chlorite present indicated that it is a highly 
ferruginous variety. Differences are detected in the mineralogy of all 
eight spoils but, except for the predominance of kaolinite in the 
spoils from Scotland, these differences are small. 


9503 Shell launches its Claus off-gas desulfurization process. 
Groenendaal, W.; van Meurs, H.C.A. Pet. Petrochem. Int.; 12: Ne. 9, 
54-56, 58(1972). 

The Shell Flue Gas Desulfurization (SFGD) Process was 
developed for removal of sulfur oxides from flue gases originating 
from oil-fired boilers or furnaces. It can also be used to remove 
sulfur dioxide from Claus sulfur recovery tail gases if they are 
combined with boiler/furnace flue gases. For Claus tail gas only, the 
Shell Claus off-gas desulfurization process was developed. Claus unit 
operation and desulfurization by low temperature Claus processes 
and conversion/concentration processes are discussed. The new 
Shell process consists of a conversion/concentration process involv- 
ing a reduction section and an amine absorption section. In the 
reduction section, all sulfur compounds and free sulfur are complete- 
ly reduced to hydrogen sulfide with hydrogen, or hydrogen plus 
carbon monoxide, over a cobalt/molybdenum-on-alumina catalyst at 
a temperature of about 300°C. Extensive bench scale studies on the 
reduction system have been carried out. A life test of more than 4000 
hr showed a stable activity of the reduction catalyst, which means 
that in commercial units, very long catalyst lives can be expected. 
The commercial feasibility of the reduction section was further 
demonstrated in the Godorf refinery of Deutsche Shell AG. More 
than 80 absorption units using alkanolamine (AIDP) solutions have 
been installed. Bench scale studies of the ADIP absorption units 
were compared to commercial experience.The total capital invest- 
ment of the new Shell process is 0.7, 2.0, and 3.2 $ times 10 to the 6th 
power for 100, 500, and 1000 tons of sulfur/sd capacity Claus units, 
respectively. The total operating costs for these units are, respective- 
ly, 610, 1930 and 3310 $/stream day. The capital investment corre- 
— to about 75% of the capital investment of the preceding 

aus unit. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 9404, 9415, 9424, 9426, 9754, 
10168, 10169, 11490, 11506 


9504 (PB—279150) Estimating environmental damages from 
surface mining of coal in Appalachia: a case study. Final report. 
Randall, A.; Grunewald, O.; Pagoulatos, A.; Ausness, R.; Johnson, 
S. (Kentucky Univ., Lexington (USA)). Jan 1978. Contract EPA-68- 
01-3586. 143p. NTIS PC A07/MF AOl1. 

A coherent methodology for economic valuation of the envi- 
ronmental damage from surface mining is presented in this report. 
The empirical case study was conducted in the watershed of the 
North Fork of the Kentucky River, a mountainous region which 
includes parts of six counties, four of which have been heavily 
impacted by surface mining of coal. The value of environmental 
damage from surface mining for coal in the study region was 
estimated under four alternative regulatory regimes: (1) the existing 
regulations, (2) a ‘no regulations’ regime, (3) a regulatory regime 
similar to that which would be established by a Federal surface 
mining and reclamation bill, and (4) an alternative regulatory frame- 
work, generated by the research team, which relies more heavily on 
economic incentives for damage prevention and reclamation. In this 
case study, legal, economic and sociological analyses were integrat- 
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ed. Estimates of five categories of damage were presented: aesthetic 
damage; deterioration of water quality for domestic, commercial and 
industrial uses; damages from increased flooding; damage to land and 
buildings; and damage to fish, wildlife and recreation related activi- 
ties. 


9505 (UCRL—81395) Environmental investigations of in situ 
coal gasification experiments. Mead, S.W.; Wang, F.T.; Ganow, H.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 25 
Jul 1978. Contract W-7405-ENG-48. 17p. (CONF-780928—1). Dep. 
NTIS, PC A02/MF AOl1. 

From ANS meeting on environmental aspects of non-conven- 
tional energy resources; Denver, CO, USA (26 Sep 1978). 

Although in situ coal gasification offers important environ- 
mental advantages when compared with more conventional methods 
of coal utilization, there are significant environmental concerns that 
need to be investigated. Groundwater sampling and subsidence 
measurements have been carried out at the sites of two in situ coal 
gasification experiments conducted in northeastern Wyoming by the 
Lawrence Livermore Laboratory (LLL). Changes in groundwater 
quality and the possible effects of subsidence and ground movement 
induced by the gasification cavity represent important environmental 
concerns associated with the in situ coal gasification process. Our 
groundwater quality measurements near the site of the first experi- 
ment (Hoe Creek I) show a continuing decrease, after more than a 
year, in the concentration of important contaminants such as pheno- 
lic materials. Laboratory measurements have provided detailed in- 
formation concerning phenol adsorption by coal. Long-term effects 
due to groundwater flow, and the detailed behavior of other con- 
taminants remain to be investigated. Data from subsurface geotechni- 
cal instruments installed at the second gasification experiment (Hoe 
Creek II), as well as measurements of groundwater levels indicate 
that roof collapse has connected the gasification cavity with overly- 
ing aquifers. The implications of this interconnection for the disper- 
sal of underground contaminants are being investigated. 


9506 Water clarification plant at the mouth of the Emscher 
River. Messerschmidt, H.; Annen, G. Glueckauf; 113: No. 20, 993- 
996(20 Oct 1976). 

This new clarification plant, which is among the largest in the 
world, serves a densely-populated, highly-industrialized area which 
includes much mining activity, as well as carbonization plants. The 
contribution of these latter sources to the treated effluent entering 
the river is described. The clarification plant also contributes to the 
protection of the Rhine. 


9507 Reducing coke plant effluent. Dunlap, R.W.; McMichael, 
F.C. Environ. Sci. Technol.; 10: No. 7, 654-657(Jul 1976). 

Effluent limits for ammonia, cyanide and phenols set by the 
(US) Environmental Protection Agency for 1977 and 1983 are 
shown. The principal wastewater sources in coking plants are enu- 
merated and various control strategies are examined. It appears that 
the reduction of emissions of ammonia, cyanide and phenols to the 
water can often involve the generation and discharge of other 
pollutants to the air and land. Two particular treatment systems are 
evaluated, and it is concluded that an intermediate degree of 
wastewater treatment is preferable to either no treatment or a high 
degree of treatment if the greatest net environmental improvement is 
to be achieved. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 9887 


9508 (FE—DSFMP-3) Coal seam exploration techniques. 
(Artec Associates, Inc., Hayward, CA (USA)). Apr 1978. 42p. 
(MTCH-PR—002-77). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

This register is concerned with research projects which aim 
to improve the prediction of seam conditions ahead of current 
extraction. This knowledge may be necessary for one or more of the 
following reasons: The need to know that the mining system can 
physically advance against natural constraints such as faulting, 
changes in seam section or gradient, and roof and floor quality; the 
need to know that the system can advance safely, avoiding or 
successfully negotiating old workings and boreholes, dangerous 
levels of methane content, and natural hazards; and the need to 
know that safe physical advance will provide an economical result 
and that changes in seam quality, strata stress, etc., will not seriously 
affect the result. The methods employed to enable predictions to be 
made can be broadly classified into three groups: Remote sensing 
techniques such as seismic methods, radar, and strata stress measure- 
ments; physical measurement methods such as long hole boring both 
in seam and from the surface, borehole logging and methane emis- 
sion monitoring; and methods based solely on prediction or analysis 
of general data such as proven fault patterns in other parts of the 
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seam, etc. Most of the current exploration projects being undertaken 
in member countries fall into one of these groups, and the register is 
organized on the basis of three main sections corresponding to the 
groups above. 


9509 SA's recoverable coal reserves revised upwards by 150 pc. 
Coal, Gold Base Miner. South. Afr.; 26: No. 8, 18(Aug 1978). 

New estimates by the coal mining industry of the country’s 
recoverable reserves suggest that the Petrick Commission findings 
on which official South African energy planning is based, can be 
revised upwards by 150%, with peak production shifting from early 
next century towards the end of the century. In situ reserves down 
to 400 m are given by the Petrick Commission as 91,767-million tons. 
To this can be added a further 10,000-million tons due to new 
reserve discoveries, a shift of reserves from the inferred category to 
the proven category, and a legitimate reduction in the minimum 
mining height in terms of today’s technology and economics. With 
higher prices for energy, the economically recoverable reserves 
increase markedly. Using today’s technology and higher price, one 
can consider over 60% of the in situ reserves as being economically 
recoverable, compared to 31% estimated by the Petrick Commis- 
sion. These changes in parameters have the effect of increasing 
recoverable reserves to a level of 61,000-million tons, an increase of 
about 150% over the figures quoted by the Commission. Improve- 
ments in the efficiency of coal usage as a source of energy will 
extend the life-time of these reserves. Further, utilization technology 
will permit the use of coal having an ash content in excess of 35%, 
the maximum level set by the Petrick Commission. The combined 
effect of these factors could conceivably triple the ultimate quantity 
of recoverable reserves, and would indicate that the peak (in produc- 
tion) has shifted towards the end of the next century. 


9510 Effect of changes in stress and deformations on the tem- 
perature dynamics of coal units. El’chaninov, E.A.; Rozenbaum, 
M.A. Ugol; No. 2, 15-16(Feb 1977). (In Russian). 

Test results are presented for coal unit temperature and its 
dynamics in relation to stresses and deformations in these units. 2 
illustrations. 


9511 National Coal-Resources Data System of the U.S. Geologi- 
cal Survey. Carter, M.D. Comput. Geosci.; 2: No. 3, 331-340(1976). 

The National Coal-Resources Data System of the U.S. Geo- 
logical Survey is designed to neet increasing demands for rapid 
retrieval of information on coal location, quantity, quality, and 
accessibility. An interactive conversational query system retrieves 
information through a standard computer terminal. Phase 1, contain- 
ing published areal resource and chemical data, has the primary 
objective of retrieving, calculating, and tabulating coal resource data 
by area on a local, regional, or national scale. Phase 2 is being 
developed to store, retrieve, and manipulate basic point source coal 
data, including geodetic location: bed thickness; depth of burial; 
moisture; ash; sulfur; major-, minor-, and trace-element content; heat 
value; and characteristics of overburden, roof rocks, and floor rocks. 
The computer system may be used to generate interactively struc- 
ture-contour or isoline maps of the physical and chemical character- 
istics of a coal bed or to calculate coal resources. 


MINING 


REFER ALSO TO CITATION(S) 9502, 9504, 9508, 9567, 9568, 
9569, 9571, 9572, 9574, 11111, 11290 


9512 (FE—8885-1(Vol.2)) Evaluation of coal thickness sensors. 
Final, Phase I report. Aponick, A.A.; Riley, G.L.; Atkinson, D.T. 
(Foster-Miller Associates, Inc., Waltham, MA (USA)). 15 Aug 1977. 
Contract ET-76-C-01-8885. 154p. Dep. NTIS, PC A08/MF AOl1. 

A survey of methods to detect the roof and floor boundaries 
of coal seams during automated mining was conducted. A sensitized 
drill and a pulsed radar were tested in coal mines. An optical 
detector operating on the drill cuttings proved useful, but trans- 
ducers sensing mechanical operation of the drill produced ambigu- 
ous data. The pulsed radar work was transferred to another Bureau 
program. This volume contains a detailed discussion of the methods 
and of the methods used to evaluate the results. 


9513 (FE—8916-1) Electrical and mechanical system improve- 
ment study (continuous miners). Final technical report as of 15 July 
1978. McCracken, R.J.; Woods, E.L. (Woodward Associates, Inc., 
San Diego, CA (USA)). Jul 1978. Contract ET-77-C-01-8916. 129p. 
Dep. NTIS, PC A07/MF AOl. 

Coal production actually achieved using continuous mining 
machines has rarely reached the level of production for which the 
machines are designed. The lost opportunity for higher coal produc- 
tion is directly related to machine downtime. The specific goals of 
this program were to identify those mechanical and electrical com- 
ponents and systems directly responsible for the majority of continu- 
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ous mining machine failures and operational delays; to determine 
what is being done by machine manufacturers, by companies special- 
izing in the rebuilding of continuous miners, and by operating coal 
mines to rectify these problems; and to identify technology presently 
utilized in other industries that could be applied in the design of 
continuous mining machines to reduce this downtime. Only those 
problems remaining unsolved are identified. Hydraulic system prob- 
lems are not covered. The major mechanical problem areas identi- 
fied listed in order of decreasing severity are: traction systems, chain 
tensioning systems, gathering heads and arms, seals, cutter compo- 
nents, and lack of standardization. The major electrical problem 
areas similarly listed are: trailing cables, motors, contactors, modu- 
larization, accessibility, controls and interlocks, and diagnostics. A 
cross-referenced index to the pertinent literature describing what has 
been done and alternate technology is included. 


9514 (FE—9012-6) Longwall/shortwall mining equipment reli- 
ability, maintainability and cost effectiveness study. Alexander, P. Jr.; 
Heimburger, D.A.; Metcalfe, M.A. (Jet Propulsion Lab., Pasadena, 
CA (USA)). 1 Sep 1976. Contract ET-75-I-01-9012. 42p. Dep. NTIS, 
MF AOl. 

Portions of document are illegible. 

The information required for JPL use was gleaned from the 
daily production reports, interpreted for proper identification and 
then coded for insertion into the computer system. Examples of the 
raw data fed into the computer are types of equipment, type of 
breakdown, i.e., mechanical, hydraulic, electrical, etc., numbers of 
men working per shift, tons of coal mined per shift, component delay 
times, repair times, etc. This raw data was collected, sorted, dis- 
played, and summarized by the computer to yield processed data. 
Samples of this processed data are presented. 


9515 (FE—9142-1) Mine roof stratigraphy using electromagnet- 
ic radar, Final technical report. Fowler, J.C.; Rubin, L.A. (Ensco, 
Inc., Springfield, VA (USA). Transportation and Instrumentation 
Sciences Div.). 1 Jun 1978. Contract ET-76-C-01-9142. Sip. Dep. 
NTIS, PC A04/MF AO1. 

This report presents the results of a short test to use ground- 
probing radar to map the roof stratigraphy in the Valley Camp No. 3 
mine. Despite an extremely hostile environment, it was possible to 
map the major roof layers between two boreholes 100 feet apart to a 
depth of 30 feet. The results show that it may be possible to use a 
radar to obtain accurate maps of the mine roof. 


9516 (MTCH-RC—004-77) Reliability: register critique. 
(Mining Technology Clearing House, Tamworth, Staffordshire 
(UK)). Dec 1977. 8p. Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

This critique indicates the following: (a) The largest number 
of projects are concerned with the determination of "fitness for 
purpose” after a machine or system has been developed. Much effort 
is devoted to proving and acceptance work in laboratory and field 
but little to determinations of the adequacy of design and application 
data and criteria. (b) Reliability is directly affected by the manner of 
operation and utilisation. This aspect is becoming more important as 
machines and systems increase in sophistication and complication. 
The need for efficient training and transfer of technology is impera- 
tive. The current indication is that more effort is needed in this 
direction to harness the latest educational and training techniques to 
the requirements of the coal mining industry. (c) The continued 
reliability of machines and systems demands attention to mainte- 
nance and repair teci.niques and procedures. The current register 
indicates a requirement for more effort in this field, particularly the 
development and application of instrumentation and techniques for 
the acquisition of operational data so that equipment can be ade- 
quately commissioned into service and critical operating parameters 
monitored to indicate impending failure. (d) Drivage equipment and 
systems is a work area which appears to be receiving scant attention 
from the points of view of efficient utilisation, operation, mainte- 
nance and repair. (e) A substantial number of projects are being 
devoted to the improvement of machines and systems. This repre- 
sents a healthy attention to development by evolution although one 
may suspect that less effort might be necessary if more was expended 
on other aspects such as the determination of design data and 
criteria, and the adequacy of specifications and proving and accept- 
ance procedures in the first place. 


9517 (PB—276735) Developing geological structural criteria for 
predicting unstable mine roof rocks. Final contract report. Hylbert, 
D.K. (Morehead State Univ., KY (USA). Appalachian Coal Mining 
Inst.). 15 Jul 1977. Contract H0133018. 249p. NTIS PC All/MF 
AOl. 

This study was designed to investigate roof falls in room-and- 
pillar drift coal mines and to determine geologic methods for pre- 
dicting unstable roof conditions. The study area was located in 
Harlan County, Ky., and the Bailey Creek (Harlan coal bed) and 
Highsplint (Darby coal bed) mines were selected for study. Correla- 
tions were made laterally between surface outcrops and within the 
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mines using lithologic and trend analysis criteria. Lithologic criteria 
compared cyclic changes in roof strata. Structure contour and 
isopach maps were used to project axial trends of the sandstone roof. 
A roof-fall zone was examined using 10 NX cores taken from the 
roof and included lithologic, petrographic, and clay mineral studies. 
Computer programs were used in trend analysis studies. 


9518 (PB—279870) Wet and top float mine dust sampling. Final 
report. Kost, J.A.; Andria, G.D.; du Breuil, F.; Saltsman, R.D. 
(Bituminous Coal Research, Inc., Monroeville, PA (USA)). Apr 
1977. Contract H0242041. 320p. 

Surveys were made in 11 coal mines representing 5 States. 
Some 1,232 samples were collected and analyzed for incombustible 
content. Procedures were developed to collect and prepare for 
analysis dust samples from wet and damp locations. In addition, 
methods were developed to collect the top 1/16-inch layer of floor 
dust and determine the amount of coal dust in the sample. Further 
studies were made to try to improve the top-layer sampler, improve 
the standard sampler, and investigate the application of statistical 
methods to the rock dust compliance decision. A bibliography 
pertaining to explosion research and mine-dust related references is 
included. 


9519 (PB—279881) Effect of water sprays for respirable dust 

suppression with a research continuous-mining machine. Report of 

investigations, 1978. Courtney, W.G.; Jayaraman, N.I.; Behum, P. 

(Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Mining and 

7 Research Center). 1978. 14p. (BM-RI—8283). NTIS PC A02/ 
AOl. 

A field test program was conducted in the Pittsburgh coal 
seam to investigate the effect of water sprays in the suppression of 
respirable dust being formed while cutting with a LN 456 continuous 
mining machine. Emphasis was given to the location of spray 
nozzles on the top and bottom of the cutting boom. Results showed 
that (1) sump causes about 60 percent of the dust escaping the face 
area and shear/load causes the other 40 percent, (2) during sump, 
top and bottom sprays were equally effective in dust suppression and 
reduced dust by approximately 13 percent, (3) during shear/load, 
bottom s je reduced dust by 51 percent and were about 50 percent 
more effective than top sprays, (4) the combination of top and 
bottom sprays was slightly more effective than the separate systems 
but water consumption increased 60 percent, and (5) inclusion of 
throat sprays resulted in a decrease in dust reduction by removing 
some of the water from top and bottom sprays where it was more 
effective. 


9520 (PB—280077) Longer-than-seam-height drill development 

program. Report of investigations, 1978. Derby, G.K.; Bevan, J.E. 
(Bureau of Mines, Spokane, WA (USA). Spokane Mining Research 
Center). 1978. 22p. (BM. RI—8273). NTIS PC A02/MF AOl1. 

The U.S. Bureau of Mines under its flexible drill program for 
low coal developed five different types of drilling systems under 
contract. The systems were designed for underground coal mines 
with seams as low as 30 inches, and roof bolts longer than the height 
of the seam opening. Four of the developed systems were true 
flexible drills. The fifth was a remote-controlled, automatic rod 
changer concept. Only two of the five firms successfully completed 
testing requirements under the original contracts: Bendix Corp., with 
a true-flex drill; and Ingersoll-Rand Research, Inc., with the rod 
changer concept. The Bendix drill was rated best with the Ingersoll- 
Rand drill placing a close second. Because of the closeness of the 
ratings and the vast difference in the two development concepts, 
both systems had sufficient potential to justify further development 
funding for design updating and testing. Also, both systems warrant- 
ed consideration for inclusion into other ongoing development pro- 
jects in the Bureau's low-coal program. 


9521 (PB—280119) Mine wide test of the WVU monitoring 

concept: system design, installation and test results. Final report on 

Phase 1, 10 June 1974—29 August 1977. Aldridge, M.D.; Smith, 

N.A.; Swartwout, R.E.; Nutter, R.S.; Cannon, W.W. (Bureau of 

oo Washington, DC (USA)). 20 Aug 1977. Contract H0144114. 
p. 


The results of designing, constructing, installing, and operat- 
ing a ventilation monitoring system throughout an entire commercial 
coal mine is presented. Measured parameters were airflow, methane, 
carbon monoxide, temperature, relative humidity, and differential 
pressure. A central computer provided for automatic system oper- 
ation. Preliminary tests of two remotely controlled ventilation regu- 
lators were performed in conjunction with the monitoring system. 


9522 (PB—282377) Effects of diesel engine emissions on coal 
mine air quality. Final report. Lawter, J.R.; Kendall, D.A. (Little 
(Arthur D.), Inc., Cambridge, MA (USA)). May 1977. Contract 
J0166009. 286p. NTIS PC A13/MF AOI. 

The purpose of the work described in this report was to 
measure the effects of diesel engine emissions on the air quality of 
work areas in a coal mine. Concentration measurements of several 
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diesel-related air contaminants were made at the Martin County 
Coal Corp. mine in Inez, Ky. Compounds measured included carbon 
monoxide, carbon dioxide, formaldehyde, nitric oxide, and nitrogen 
dioxide. In addition concentrations of the two classes of odorous 
compounds, aromatic hydrocarbons, and oxygenates were obtained 
along with aldehyde concentrations. Surveys of the mine were made 
by odor analysts to determine the perceived intensity of diesel- 
produced odors. It was found that the concentrations of the meas- 
ured species were well below their threshold limit values. Odor 
intensity levels in the moderate-to-strong range were observed in the 
mine. 


9523 Technology news. Technol. News; No. 57, v(Oct 1978). 

A loose mixture of dry cement powder and pinhead-size 
water droplets encased in waxy globules are packaged in sausage 
shaped cartridges for storage and use. After the cartridge is inserted 
into a drilled hole, the roof bolt is thrust in and rotated to mix the 
cement and water. The cement hardens in seconds, providing usua- 
ble anchoring strengths in minutes. Prior to filling of the sausage 
shaped cartridges, the microcapsules of water are intimately mixed 
with the dry cement. The currently used grouting consists of a 
mixture of one part water (minimum) with three parts alpha-type 
gypsum cement and a minor amount of accelerator. Costs appear to 
be competitive with those of conventional resin-anchored roofbolts. 
Pull tests were made by MSHA in the Urling mine, minutes after 
complete penetration of bolts. These tests on a few bolts demonstrat- 
ed anchoring strengths of 3,500 pounds per foot of hole length, in 2'/ 
2 minutes, and 8,000 pounds per foot in 5 minutes. Anchoring 
strengths approached the yield strengths of the roof bolts. United 
States Patent 4,096,944 on the grouted bolt application has been 
assigned to the U.S. Department of the Interior, and free, non- 
exclusive licenses have been granted by the Department. 


9524 Mining and drilling control of distance to the coal-shale 
interface-thorium measurement by gamma spectroscopy. Fert], W.H.; 
Gant, P.L. (to Continental Oil Co.). US Patent 4,115,688. 19 Sep 
1978. Filed date 31 Mar 1977. 6p. 

A method for determining the distance from a given point in 
a coal seam to shale by sensing the thorium radiation from shale 
layers positioned about the coal seam. The invention is useful for 
maintaining a drill in a desired position in a coal seam and guiding 
the drill in response to the sensed radiation. 


9525 Method and apparatus for supporting the roof of an under- 
ground mine working. Groetschel, K.M. US Patent 4,099,785. 11 Jul 
1978. Priority date 11 Jun 1975, German, Federal Republic of (F.R. 
Germany). 18p. 

The roof of an underground mine working which is newly 
exposed by a mining machine passing along a face of the working is 
supported by applying a flexible mat to the roof and underpinning 
the mat by self-advancing roof supports. A supply of mat stored in a 
region which is already supported by the roof supports, is fed from 
the store in a first direction, and turned through a right-angle to 
extend along the newly exposed face. The device which turns the 
mat and applies it to the roof may have its vertical position con- 
trolled in accordance with the vertical position of a cutting cylinder 
of the mining machine. 


9526 Capacity analysis of mine systems: a pre-requisite for 
production planning in underground mines. Sinha, D.K.; Ray, S.C. 
Indian Min. Eng. J.; 17: No. 5, 7-11(May 1978). 

A rational approach to production planning in existing mines 
would be first to determine the capacity of the entire mining system 
by analysis of the related subsystems and elements which control the 
production process of the mine. The analysis would also reveal the 
bottlenecks and reserve capacities in all the operations constituting 
the production process and pinpoint areas which call for improve- 
ment to satisfy a given target of production. Although the produc- 
tion capacity of a mine is basically dependent on the capacity of the 
working faces, there are other equally important factors which have 
a controlling effect on the process; these are capacity of the individ- 
ual transport linkages and total effective capacity of the under- 
ground and surface transport network, capacity of pit bottom, pit 
top and hoist systems, capabilities of the service systems like ventila- 
tion, drainage etc. All of these factors and their interactions with the 
production capacity must be analyzed in detail to determine the 
existing production capacity of the mine and the possibilities of 
improvements with the given constraints of resource inputs. Systems 
analysis is 2 modern approach to tackle this problem objectively and 
this paper gives some of the logical steps of analysis and computa- 
tional methodology. 


9527 Optimization of mine transport system. Dhar, B.B.; 
Sharma, D.K. Indian Min. Eng. J.; 17: No. 5, 12-16, 27(May 1978). 

The object of this paper was to demonstrate logical and 
scientific techniques for solving transportation problems in the min- 
eral industries. Various complicated methods are available for such 
problems but the technique given can be used rapidly because of its 
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simplicity. Most of the calculations can be done either by long-hand 
or by an ordinary desk calculator within a reasonable period of time 
and up to a matrix size 20 X 20. For solving complicated higher 
order problems, a computer is necessary. With the help of even a 
micro-computing system a large number of hypothetical mining 
operations can be considered at the planning stage of a project, may 
it be the transportation of coal, mineral, sand, etc. It is thus hoped 
that the industry will consider such problems in the light of modern 
scientific and logical approaches. Models of mining operations are 
useful to solve problems before production starts. It is therefore 
hoped that this little contribution may be useful for the planners of 
the mining industry. 


9528 Nitrogen: the safe fuel for mine workers. Boltz, C.L. 
Indian Min. Eng. J.; 17: No. 5, 18-19(May 1978). 

At a recent exhibition in London the National Coal Board 
(NCB) showed a small vehicle driven not by petrol or diesel fuel but 
by nitrogen. This was part of the work undertaken by the board's 
research and development establishment to provide safe, portable 
power. The basis of its use in power devices is to pass the liquid 
through tubes exposed to the surrounding air, which will be more 
than 200°C hotter than the liquid. Heat is transferred from the air to 
the nitrogen, and as it expands it drives a piston in a similar way to 
that of the gases resulting from the combustion of motor fuel. By 
driving a fan to make the air circulate round the tubes the heat 
transfer rate is improved to a usable value. Higher efficiency can be 
attained if much more of the heat is used and it is this aspect that has 
engaged most of the attention of scientists at the Mining Research 
and Development Establishment at Bretby in the English midlands. 
The way to do this is to boost the pressure to start with. So 
immediately after the liquid emerges from the container a feed pump 
is connected which works on known hydrostatic principles and can 
boost the pressure to some 200 atmospheres. The pump itself can be 
operated by the exhaust gas, but in the experimental work air is used 
as the drive. The increased pressure itself improves the heat transfer 
and is more effective in pushing a piston. But if the gas is allowed to 
expand and is reheated and used again the efficiency is raised 
perhaps four or five times. (LTN) 


9529 Modern face lighting. Derkmann, G. G/ueckauf; 114: No. 
5, 207-209(2 Mar 1978). (In German). 

This paper briefly reports the reults of an investigation of the 
effect of frequent switching on the life of fluorescent lights. Summa- 
rizes the ergonomic principles which govern face lighting, lists some 
lighting research projects which are in progress, and indicates the 
type of face lighting fixtures which will be used in future. 


9530 AFC and plough control systems will stop and lock units in 
the face. Diefenbach, W. Glueckauf; 114: No. 5, 203-206(2 Mar 1978). 
(In German). 

This paper describes two types of control device in which 
monitoring and machine operating elements are combined, and lists 
the requirements which devices of this kind must meet. 


9531 Area profile. Watson, T. Colliery Guardian; 226: No. 3, 
131, 134-135(Mar 1978) 

The information given includes planned future developments 
at each colliery in the area. 


9532 Automatze coal haulage system in Poland. Energy Dig. 
(London) ; 7: No. 1, 30-31(Feb 1978). 

The automatic haulage system at Staszic coal mine uses 
electric locomotives. Closed circuit television is used to observe 
remotely controlled loading and automatic unloading. 


9533 New coal mining technologies. Energy Dig. (London) ; 7 
No. 1, 29-30(Feb 1978). 

Coal clearance at Betws drift mine is controlled by a comput- 
er which controls and/or monitors twenty conveyors, the drift cable 
belt, intake and return drift haulage, three underground bunkers, six 
weighers and coal clearance in the four faces. A second computer 
monitors environmental conditions underground, and controls 
pumps, fans and the methane drainage system. 


9534 Underground transport in coal mines. Curl, S.J. London; 
IEA Coal Research (1978). 54p. (ICTIS/TR—01). 

Underground Transport in Coal Mines is a review of the 
recent published literature relating to the transport of men, materials, 
coal and waste rock in underground coal mines. The review is 
divided into sections according to the transport method; included are 
locomotive, rope haulage, conveyor, trackless and less conventional 
transport systems. The less conventional systems include monorail 
transport, linear motor systems and hydraulic and pneumatic trans- 
port. The review focuses on recent developments and new transport 
installations. The compatibility of each transport system with the 
different mining methods is considered, the most marked delineation 
being between the room and pillar working of the United States and 
the longwall mines which predominate in Europe. References are 
given within the text to substantiate facts, to indicate further relevant 
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published material and to give an indication of people and organiza- 
tions with particular interests in specific fields of transport in under- 
ground coal mines. 


9535 Efficacy of anti-pyrogenes. Polyanskaya, L.A. Khim. 
Tverd. Topl.; No. 6, 82-85(Nov 1977). (In Russian). 

Sodium silicate has been found particularly effective in inhib- 
iting the oxidation of coal and preventing spontaneous combustion. 


9536 Hot surfaces; ignition source. Vogt, G. Glueckauf; 113: 
No. 20, 1000-1005(20 Oct 1977). 

The ignition action of small, hot surfaces such as wires has 
been investigated. The minimum current which can cause ignition, 
and the minimum surface temperature which causes ignition were 
determined. Parameters affecting ignition include gas/air mixture 
concentration, and size and position of the hot surface. With some 
metals, their catalytic effect or chemical energy released must be 
taken into account. The information obtained should be useful in the 
design of intrinsically safe electronic equipment. 


9537 Substantiation of parameters for slicing of broad seams by 
mine pressure. Gapanovich, L.N. Ugol; No. 2, 9-14(Feb 1977). (In 
Russian). 

Test results are cited for mine measurements of mining pres- 
sure manifestations in longwall mining space of upper and lower 
strata by means of special instruments. | table, 3 illustrations. 


9538 Protection of preparatory mining operations without leav- 
ing coal blocks. Shtumpf, G.G.; Zaidenvarg, V.E. Ugol; No. 2, 19- 
22(Feb 1977). (In Russian). 

Results are cited for testing mining pressure manifestations 
and the stability of preparatory mining sites preserved without 
leaving blocks in mines of the Anzherskii raion. 2 illustrations. 


9539 Status of major mining props in deep horizons of Donbass 
mines. Koshelev, K.V.; Antonevich, Yu.I. Ugol; No. 2, 22-26(Feb 
1977). (In Russian). 

Results are given for tests on the status of major mining 
operations props in deep mines. Recommendations are made for 
improving the use of props on the basis of analyzing materials 
obtained in the study. 1 table, 4 illustrations. 


9540 Improving the effectiveness and mining safety of strata of 
disturbed seams inclined towards dynamic phenomena. Demeshko, 
B.F. Ugol; No. 2, 26-29(Feb 1977). (In Russian). 

An examination is made of the effect that the selection of the 
order of mining discharge-prone and shock-prone seams has on the 
effectiveness of coal digging. 1 table, 3 illustrations, 4 references. 


9541 Systems for preparing steep seams inclined towards sponta- 
neous combusion, in negative reference points of airway horizons. 
Strizhiboroda, S.K.; Kryuchkov, V.A.; Shvets, V.F. Ugol; No. 2, 29- 
31(Feb 1977). (In Russian). 

An examination is made of six engineering systems for prepar- 
ing excavation areas on airway horizons during the mining of steep 
seams in the central region of the Donbass that are inclined towards 
spontaneous combustion, with the use of airways in negative refer- 
ence points. | table, 1 illustration. 


9542 Study of dust accumulation in the air during the transpor- 
tation of sections of mechanized props. Grashchenkov, N.F. (Kara- 
ganda Polytechnic Inst., USSR); Egel, A.E. Ugol; No. 2, 51-52(Feb 
1977). (In Russian). 

Basic sources of dust formation are indicated and recommen- 
dations are made for reducing dust in the air during the transporta- 
tion of sections of mechanized props. 1 table, 2 illustrations. 


9543 Classification of conditions for the mining of coal seams in 
the Western Donbass. Bezaz’yan, A.V.; Yakovlev, E.A. Ugol; No. 2, 
54-58(Feb 1977). (In Russian). 

A classification is given for the hydrogeological conditions 
for mining coal seams in mines of the Western Donbass. 1 table, 2 
illustrations. 


9544 Forecasting water seepage into mines. Kemerov, A.I.; 
Raikh, R.A. Ugol; No. 2, 58-60(Feb 1977). (In Russian). 

A method is described for computing expected water flow 
into a mine. 2 tables, 3 illustrations. 


9545 Determination of conveyor-flow parameters by gamma-ray 
transmission analysis. Fanger, U.; Pepelnik, R.; Michaelis, W. (Ge- 
sellschaft fuer Kernenergieverwertung in Schiffoau und Schiffahrt 
m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Physik). 
pp 539-551 of Nuclear techniques and mineral resources 1977. 
Vienna; International Atomic Energy Agency (1977). 

By utilizing properly chosen gamma-ray energies, dual-beam 
gamma-ray transmission analysis may be applied successfully for in- 
line quasicontinuous and non-contact measurements of the individual 
space concentrations in triple-component conveyor flows. The prin- 
ciple of the method, transmission formulas, the attainable precision 
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and accuracy as well as the influence factors that have to be 
considered in practical applications are discussed. Data on several 
conveyor-flow compositions are presented: manganese nodules - 
sediment - seawater, manganese nodules - air bubbles - seawater, 
hydrothermal slimes - NaCl brine - seawater, and coal - rocks - 
water. For determining drift velocities, a dual gamma-ray transmis- 
sion gate has been developed. The velocity is derived from the two 
gate responses by cross-correlation analysis. Combination of space 
concentration and mean drift speed data yields the mass transport 
per unit time. Thus the most important flow parameters can be 
controlled without interference with the conveyor flow. Such data 
are of considerable relevance in testing and operating hydraulic and 
air-lift mining systems. The electronic equipment is briefly described. 


9546 Face-end and drivage technology improved by single-chain 
scraper conveyors with roller curve transfer chutes. Schoenfeld, H. 
Glueckauf; 112: No. 15, 873-877(5 Aug 1976). (In German). 

Scraper conveyors with curve transfer chutes, their applica- 
tions, and suitable layouts are described. The advantages and the 
limitations of this equipment are discussed. The curve transfer chute 
can greatly improve operations at the face/road junction. 


9547 Outbye on 71s. Mine Quarry; 5: No. 8, 17, 19, 22, 2% Aug 
1976). 

This is the second of two articles on the equipment, mining 
methods, ventilation and gas detection systems used on the 71s face 
at Daw Mill Colliery. 


9548 Nomograms for the determination of support systems at 
junctions: longwall face-roadway. Kostyk, T.; Maslanska, L. Przegl. 
Gorn.; 32: No. 6, 242-247(Jun 1976). (In Polish). 

The interaction between the supports and the rock mass 
within the zone of caved longwall junctions, depending on the class 
of roof, is discussed. Nomograms are designed for the determination 
of support parameters in the junction zone, taking into account four 
basic variations of the support system. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 9463, 9532, 9566, 9568, 9569, 
10906 


9549 (CONF-7608122—, pp 61-69) Role of transportation in 
the effective use of hydrocarbons. Mason, K.D.; Debney, D.M. 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Transportation has a position in hydrocarbon utilization not 
only as a general consumer of the energy content of hydrocarbons, 
but also as a vital step in the path of development of any hydrocar- 
bon resource. With particular emphasis on the latter role, a hierar- 
chy of costs and transportation efficiencies of various large scale 
transport modes is established and used to describe the major Austra- 
lian hydrocarbon movements of the present day. World-wide trends 
in large scale transportation are then described in order to construct 
a picture of the direction and goals of transport technology up to the 
present time. Projections of Australian hydrocarbon demands for the 
next decade are then related to transportation trends with the 
intention of gaining some insight into the future of hydrocarbon 
transport in Australia and its influence on effective hydrocarbon 
utilization. 


9550 (CONF-7608122—, pp 70-75) Coal slurry pipelines: devel- 
opment, economics, and application. Cowper, N.T.; Clarke, M.A. 
1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Transportation of solids over long distances by slurry pipe- 
lines is a maturing technology which is being rapidly accepted on a 
worldwide basis. An overview is presented of the application of 
slurry pipelines to the coal industry in Australia. The art of slurry 
pipelines is reviewed and total integrated systems are discussed. The 
economics of coal slurry transportation in Australia, compared with 
the alternatives, are presented. Slurry pipelines offer an environmen- 
tally and socially attractive form of transport which, in many cases, 
is more economical than the alternatives. 


9551 (CONF-7608122—, pp 76-79) Continuous dewatering of 
Victorian brown coal. Stanmore, B.R.; Boyd, A.R. (Univ. of Mel- 
bourne). 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 
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In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Efficient removal before use of water from as-mined brown 
coal results in large energy savings. A process to do this, thermal 
dewatering, achieves heat economy by removing the water as liquid 
at elevated temperatures and recycling the heat. The coal is extruded 
into a pressure reactor where water is thermally expelled from it and 
then depressurized to achieve an overall water reduction of about 80 
percent. The effluent water contains organic material which can be 
removed by wet oxidation at process conditions. Costs for a plant to 
handle 11,500 tonnes per day of wet coal are presented. 


9552 (FE/EES—78/6) Coal slurry pipelines: water laws, cus- 
toms, and availability. Campbell, T.C. (Department of Energy, Mor- 
gantown, WV (USA). Process Evaluation Office). Jun 1978. 18p. 
Dep. NTIS, PC A02/MF AO1. 

Two basic concerns associated with the nation’s effort to 
meet its energy needs are the capacity of the transportation system 
to move increasingly large bituminous coal tonnages to electric 
power generating plants and the availability of water for a wide 
variety of expanding uses in the eleven Western States. Both con- 
cerns have been at the forefront in the efforts by the U.S. Congress 
to decide whether slurry pipelines should be granted the right of 
eminent domain, a right that seems to be necessary in order to have 
coal moving by pipeline from mines in several Northern Great Plains 
and Rocky Mountain States to powerplants hundreds of miles away. 
This report deals with laws and customs related to water in the 
Western and other States, with special focus on water for long- 
distance coal slurry pipelines. Although the amount of water re- 
quired for this purpose is not great, relative to the entire water 
supplies and needs in the various regions of the country, any water 
used that is not returned to the State from which it originates 
reduces the quantity available for other necessary or important 
purposes. Laws and customs are reviewed in order to provide 
background analysis for the serious efforts to seek solutions to, or 
possible modifications of, laws and current and past practices. Alter- 
native sources significant distances away can be evaluated more 
effectively if the evaluations are based upon thorough and extensive 
analysis of the vast range of water-related problems. 


9553 (METC/SP—78/7) Factors affecting future expansion of 
the coal transportation network: legal and institutional constraints on 
accelerated coal freight. Stacy, D.M. (West Virginia Univ., Morgan- 
town (USA). Coll. of Law; West Virginia Governor's Office of 
Economic and Community Development, Charleston (USA)). Jul 
1978. 93p. Dep. NTIS, PC AOS/MF AO1. 

This Department of Energy publication considers those fac- 
tors which will determine the ability of the railroads, water carriers, 
coal slurry ppelines, high voltage electrical transmission lines, and 
truck movements to meet increasing demands for coal hauling ca- 
pacity. The aim of this publication is to identify the major legal and 
institutional constraints confronting the coal haulers such that their 
resolution will result in expedient and economic transportation of 
coal to market. 


9554 Breakage rates of lignite particles during hydraulic trans- 
pert. Shook, C.A.; Haas, D.B.; Husband, W.H.W.; Small, M. (Sas- 
katchewan Research Council, Saskatoon). Can. J. Chem. Eng.; 56: 
No. 4, 448-454(Aug 1978). 

Experiments conducted with recirculating test loops show 
that the rate equations for rod and ball mill grinding can be applied 
to the changes induced by pumping. Selection rate constants in the 
range considered were found to be rather insensitive to particle size 
but strongly time dependent. This time dependence can be attributed 
to changes in particle shape dominating over fracture as a degrada- 
tion mechanism. Pump construction and speed appeared to be of 
considerable importance in determining breakage rates. (1) Degrada- 
tion of lignite particles by a centrifugal pump obeys the same rate 
equation as other grinding processes. (2) In the ranges considered the 
breakage parameters appear to be approximately normal and the 
selection rate parameters are not highly size dependent. (3) Selection 
rate parameters appear to decay significantly with time. (4) Rotation- 
al speed and construction of the pump appear to have a significant 
effect on the selection process. (5) Particle rounding with generation 
of subsieve fines appears to be the dominant mechanism. 


9555 Use of conical sieves at coal concentration factories, Fo- 
menko, T.G.; Butovetskii, V.S.; Sosnov, K.A. Ugol; No. 2, 48-50(Feb 
1977). (In Russian). 

An examination is made of the theory and practice of using 
conical sieves for preliminary dehydration and classification of fine 
concentrate from jigging machines. 1 table, 3 illustrations, 5 refer- 
ences. 


9556 Pulp properties and grinding mills. Zanker, A. Mine 
Quarry; 5: No. 9, 56, 59-60, 62(Sep 1976). 

Nomographs which eliminate calculations for closed grinding 
circuits are presented. The nomographs can also be used for other 
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applications such as checking the specific gravity (and hence ash 
content) of filter cake in coal preparation plants when the moisture 
content and bulk density are known. 


COMBUSTION 


REFER ALSO TO CITATION(S) 10129, 10131, 10154, 10170, 
11283, 11284 


9557 (ANL/CEN/FE—78-3) Support studies in fluidized-bed 
combustion. Quarterly report, January—March 1978. Johnson, L.; 
Vogel, G.J.; Lee, S.H.D. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 63p. Dep. NTIS, PC A04/MF AOl. 

This work supports the development studies for atmospheric 
and pressurized fluidized-bed coal combustion. Laboratory and proc- 
ess development studies are aimed at providing needed information 
on limestone utilization, control of emission of alkali metal com- 
pounds and SO2T2 during combustion, particulate loadings of flue 
gas, and other aspects of fluidized-bed coal combustion. These 
studies are designed to supply data and new concepts essential for 
the timely application of fluidized-bed combustion units to public 
utility and industrial systems. This report presents information on: 
the use of oil shales for SO2 emission control in FBCs, enhancement 
of limestone reactivity by heat treatment, enhancement of limestone 
sulfation by use of chemical additives, corrosion of alloys in FBCs 
with salt added, removal of gaseous NaCl and KCl from hot gases 
by use of solid sorbents, studies of trace pollutant levels from PFBC 
and regenerator, and studies of an L valve for the control of the flow 
of solids. 


9558 (CONF-7608122—, pp 31-36) Firing of raw brown coal 
using swirl burners in a power station boiler. Johnson, T.R.; Morley, 
W.J.; Thomas, G.R. (State Electricity Commission of Victoria, 
Melbourne). 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

The use of swirl burners for the combustion of brown coal 
has been investigated. The study, initially involving the use of 
isothermal and combustion models and testing of a prototype burner 
in Yallourn C5 boiler, has progressed to the stage where Yallourn 
C3 boiler has been successfully operated after complete conversion 
to swirl burner firing. The work carried out is described and a 
further stage in the development program is introduced. 


9559 (N—78-14119) Fluidized-bed-combustor modeling. Horio, 
M.; Rengarajan, P.; Krishnan, R.; Wen, C.Y. (West Virginia Univ., 
Morgantown (USA). Coll. of Engineering). Jan 1977. Contract 
NAS3-19725. 214p. (NASA-CR—135164). NTIS PC A10/MF AOl1. 

A general mathematical model for the prediction of perform- 
ance of a fluidized bed coal combustor (FBC) is developed. The 
basic elements of the model consist of: (1) hydrodynamics of gas and 
solids in the combustor; (2) description of gas and solids contacting 
pattern; (3) kinetics of combustion; and (4) absorption of SOQ. by 
limestone in the bed. The model is capable of calculating the 
combustion efficiency, axial bed temperature profile, carbon hold-up 
in the bed, oxygen and SO: concentrations in the bubble and 
emulsion phases, sulfur retention efficiency and particulate carry 
over by elutriation. The effects of bed geometry, excess air, location 
of heat transfer coils in the bed, calcium to sulfur ratio in the feeds, 
etc. are examined. The calculated results are compared with experi- 
mental data. Agreement between the calculated results and the 
observed data are satisfactory in most cases. Recommendations to 
enhance the accuracy of prediction of the model are suggested. 


9560 (ORNL/HUD/MIUS—38) Instabilities in a coal burning 
fluidized bed. Thompson, A.S. (Oak Ridge National Lab., TN 
(USA)). Nov 1978. Contract W-7405-ENG-26; EX-76-A-01-1742. 
47p. Dep. NTIS, PC A03/MF AO1. 

Equations have been derived, based on a simplified flow 
model, for the analytical prediction of the frequency at which 
periodic instabilities are generated in a bed of particulate matter 
when the bed is fluidized by the circulation of a gas through it. The 
frequency so derived depends on the inverse square root of the bed 
depth and on the expansion ratio of the bed in its operating condi- 
tion. The expansion ratio in turn depends on the velocity of the 
fluidizing gas. The results of the analysis indicate that, between the 
minimum and maximum flow rates at which fluidization can exist, 
there are two bed depths at each flow rate for which the forces on a 
particle are in equilibrium, one corresponding to a dense phase, the 
other to a light phase of the particulate matter of which the bed is 
composed. Only for flow rates below a prescribed maximum are 
these two phases in quasi-stable equilibrium. 
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9561 (PB—276879) Environmental assessment of solid residues 
from fluidized-bed fuel processing. Initial report November 1975— 
December 1976. Stone, R.; Kahle, R. (Stone (Ralph) and Co., Inc., 
Los Angeles, CA (USA)). Dec 1977. Contract EPA-68-03-2347. 
352p. NTIS PC A12/MF AO1. 

The report gives results of the first 15 months of an environ- 
mental assessment of solid residues generated by fluidized-bed com- 
bustion (FBC) of coal and gasification of oil. Included are a litera- 
ture search, chemical and physical residue characterization, labora- 
tory leaching studies, and testing of residues in various materials and 
agricultural applications. The literature search reviewed current 
FBC technology, identified products in which residues might be 
used, and gave data on typical soil and geologic conditions at the 
evaluated disposal sites. Laboratory tests included total chemical 
characterization, composition of acid-, base-, and water-soluble frac- 
tions, cation exchange capacity, BOD, temperature change from 
water addition, particle size distribution, dry density, specific grav- 
ity, permeability, water-holding capacity, moisture content, and 
small-scale column leaching studies. Pilot-scale columns simulated 
abandoned coal mines, dolomite and limestone quarries, sanitary 
landfills, soils, and the ocean. Water was added to columns on a 
prescribed schedule and the resulting leachate was collected and 
analyzed for chemical constituents. The data were used to assess the 
potential for impact on water quality, and the capacity of the 
disposal environment to attenuate degradation. Residue use was 
considered for concrete, asphalt, soil cement, and lime/flyash aggre- 
gate. 


9562 (SAND—78-0941, pp 515-526) Simulated in situ coal 
combustion experiment. Chaiken, R.F.; Dalverny, L.E.; Harris, M.E.; 
Singer, J.M. (Pittsburgh Mining and Safety Research Center). Jun 
1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

A simulated in situ coal combustion experiment was carried 
out in the Bruceton trench burn facility with 40 tonnes (metric) of 
rubblized Pittsburgh seam coal (Stoker grade). Controlled channel 
burning for 30 hours was accomplished under exhaust ventilation 
conditions to yield an exhaust gas with an average thermal output of 
1.36 megawatts at an available temperature of 1100°C. Coal burning 
in the trench was readily controlled by varying inlet air flows. At 
20% excess air (i.e., 6.4% Ov» in exhaust) a very high combustion 
efficiency was achieved leading to a relatively steady exhaust CO 
level of only 15 ppm and no visual smoke emissions. Concentrations 
of SO. and NO/sub x/ were likewise steady at 1100 ppm and 110 
ppm, respectively. The results from this first trench burn appear 
very promising in terms of combustion control and efficiency for an 
in situ coal combustor; however, they do not yield information on 
potential problems of roof falls, gas leakage, subsidence, etc., which 
can only be evaluated through field trials in actual coal seams. 


9563 Effect of ashes from Kanst-Achinsk coal on the corrosive- 
ness of flue gas. Strikha, I.I. ( State Scientific-Research Energy Inst., 
Minsk). Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 48- 
53(1978). (In Russian). 

Experimental results show that the sulfate compounds in flue 
gas are neutralized to a significant extent by ash particles. 


9564 Ten clean ways to burn coal and their busbar costs. 
Combustion; 48: No. 10, 23-25(Apr 1977). 

A 15 month study by the Electric Power Research Institute 
summarized in Electr. Power Res. Inst. J. (Nov. 1976) includes four 
options for direct burning of coals, two for liquefaction, and four for 
gasification in base load or intermediate service generation of elec- 
tricity in either a conventional steam or a combined-cycle plant. 
Direct firing of pulverized low-sulfur coal gives the lowest busbar 
power cost, about $0.025/kw-hr for base load service in a conven- 
tional steam plant having a total capital cost of $375 to $460/kw. 
Firing a petroleum-type fuel obtained by coal liquefaction gives the 
lowest capital cost of $250 to $300/kw for a conventional steam 
powerplant and also the lowest capital cost of $185 to $250/kw for a 
combined-cycle powerplant; however, the cost of busbar power is in 
the range of $0.04 to $0.046/kw-hr. 


9565 Physical-mathematical models concerning coal dust burn- 
ing. Contributions upon the granulometric curve influence. Mihaescu, 
L. Energetica; 24: No. 5, 159-167(1976). 

The present stage of research concerning a cloud of coal dust 
burning is presented, as well as some demonstrations which these 
physical-mathematical models are based upon. 


9566 Generalizable results in firing practice. Remenyi, K. 
Energ. Atomtech.; 29: No. 1, 1-3(1976). (In Hungarian). 

In the firing of powdered coal the velocity of ignition, or 
rather the normal velocity of flame propagation, is determined as a 
function of the volatile matter content in consideration of the tem- 





1016 ENERGY RESEARCH ABSTRACTS 


rature of air preheating and the proportions of primary air volume. 
Since the velocity of flame propagation varies during combustion, it 
is more expedient to apply the theory of multiple ignition. When 
using lignite from Gyongyos for firing, the conditions of comminu- 
tion and firing must be jointly determined because the process of 
drying pulverization is decisively affected by the demands made by 
the firing system. 


MARKETING AND ECONOMICS 


9567 (CONF-780485—5) I have to burn coal, now what. Pelley, 
C.R.; Morelli, M.H. (AMAX Coal Co., Indianapolis, IN (USA)). 
1978. 21p. Amax Coal Co., Indianapolis, IN. 

From Industrial coal conference; Lexington, KY, USA (26 
Apr 1978). 

The production and consumption of coal in the states of Ohio, 
Kentucky, Tennessee, North Carolina, Virginia, part of West Virgin- 
ia, Illinois and Indiana are tabulated for 1967--1976 and forecast for 
1980 and 1985 (with some qualifications with respect to labor rela- 
tions, governmental and environmental policies). Prices for natural 
gas, fuel oil, coal and electricity are forecast for 1985. The informa- 
tion given is intended to aid the industrialist in this region who might 
have to retrofit to use coal, particularly with respect to location of 
production, transport, and forecast prices of coal. (LTN) 


9568 (PB—278755) Feasibility study of mining alaska coal and 
transportation by slurry to the West Coast. Final report. Anderson, D. 
(Washington Univ., Seattle (USA). Dept. of Mining and Metallurgi- 
cal and Ceramic Engineering). 5 Jan 1978. 37p. 

The extensive subbituminous coal deposits near Cook Inlet, 
Alaska, have received considerable attention because of their size, 
nearness to tidewater, and low sulfur content. As the need for 
increased electrical power is felt along the west coast, a search is 
being made for sources of fuel other than petroleum and natural gas. 
The State of Washington is the only Pacific Coast State with 
substantial coal resources, but because of geologic setting, much of 
this resource will be available only at high cost. Reflecting these 
circumstances, if coal is to be used as a source of electrical energy, it 
may have to be transported from the Northern Great Plains or 
Rocky Mountain areas or from more remote sites if they happen to 
be located at or near tidewater. It is this latter situation that is 


represented by Cook Inlet coal since it lends itself to relatively cheap 
ocean transport and hence is potentially economically competitive 
with coal that must be brought to the west coast by overland 
transport. 


9569 (PB—278756) Appendix: Cook Inlet coal: economics of 
mining and marine slurry transport. Final report. Hennagin, B.D. 
(Washington Univ., Seattle (USA). Dept. of Mining and Metallurgi- 
cal and Ceramic Engineering). 5 Jan 1978. 97p. 

This report gives a general description of the Beluga coal 
deposits on Cook Inlet, Alaska, and evaluates mining and transport 
costs to move the coal to a potential steam-electric plant site in 
northern Washington as a marine slurry. A surface mine site is 
chosen 15 miles from tidewater, and the coal is mined, washed, 
slurried, and transported by pipeline to tidewater where it is loaded 
aboard ship as a settled marine slurry. The coal is carried by ship to 
northern Washington, reslurried and pumped off the ship to dewa- 
tering facilities. Costs for mining, washing, preparation, transport, 
and dewatering are developed per ton of clean coal and final costs 
per million Btu's. Production rates are evaluated to fuel 1000 and 
2000 MW plants with 80% annual output factor. Slurry pipelines are 
evaluated for 24 and 30 inch diameters. Ship sizes evaluated are 
70,000; 79,000; and 100,000 deadweight tons. 


9570 Coal utilisation and research in Brazil. Peel, R.B. (State 
Univ. of Campinas, Brazil). Chem. Eng. (London); No. 337, 736- 
738(Oct 1978). 

There are several problems to be overcome before coal can 
become a major source of energy in Brazil. These include: (1) high 
ash content, (2) lack of good coking coal, (3) high sulphur content 
and (4) distance of the coalfields from major centers of energy 
consumption. In the absence of a major breakthrough in coal clean- 
ing technique the best solutions seem to include minemouth con- 
sumption to minimize transport costs. Electricity or gas would be 
produced either for new industrial complexes near the coalfields or 
for transmission to the main centers of population. Coal liquefaction 
seems more viable in Brazil than in most other parts of the world, 
firstly because much of the coal appears easy to hydrogenate, and 
secondly because there is a willingness to operate processes unattrac- 
tive on a strictly commercial basis, if imports may thereby be 
reduced (e.g. production of alcohol from sugar as a gasoline substi- 
tute). In addition to its use as fuel, a solvent de-ashed and de- 
sulphurized coal might be used in coking blends, reducing depen- 
dence on imported coking coal. Brazilian technology in the combus- 
tion of very-high-ash coals as pulverized fuel seems well advanced 
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and at present atmospheric pollution is not a problem. However 
future pollution control and closer juxtaposition of population and 
power stations will favor fluidized-bed combustion with its more 
compact furnaces and easier pollution control. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 9518, 9535, 9536, 9541, 11111, 
11290, 11475, 11592 


9571 (PB—278065) Desired behavior through understanding the 
Federal Coal Mine Health and Safety Act of 1969. Final report. 
Harrison, C.R. (AMAX Coal Co., Indianapolis, IN (USA)). 1 Jun 
1977. Contract H0155063. 32p. NTIS PC A03/MF AO1. 

The training program, Safety--Let’s Make It Happen, allows 
the individual to see and hear through the use of multiple media and 
then to expand on the information presented by working a series of 
linear programs in a workbook. Either in a classroom or by self- 
paced instruction, the individual can work at his or her own pace. 
The checking of answers as he or she completes the materials assists 
in insuring that the material is understood. 


9572 Mine injuries and worktime, January—March 1978. Mine 
Inj. Worktime Q.; 1-18(Mar 1978). 

The data are compiled from reports by operators of mines for 
personnel directly engaged in production, cleaning, milling, ship- 
ping, development, and maintenance and repair work, including 
direct supervisory and technical personnel and contract mining 
services. Reports are submitted as required under the Federal Mine 
Safety and Health Act of 1977, Public Law 91-173 as amended by 
Public Law 95-164. 


9573 Coal gasification: a request for information. Fed. Regist. 
(Wash., D.C.); 42: No. 131, 35226-35227(8 Jul 1977). 

The U.S. Public Health Service (USPHS) requests informa- 
tion to be used in the development of criteria for a recommended 
standard for occupational exposures in the coal gasification industry. 
Comments should be submitted to the USPHS by 10/5/77. 


9574 New decision criteria for risk of damage to hearing from 
noise, and their application in the mining industry. Landers, H.; 
Wiche, J. Freiberg. Forschungsh., A; No. 579, 25-39(1977). (In 
German). 

After a review of the main possible methods of determining 
the likelihood of hearing damage three of these criteria, namely the 
exposure test, comparison with a limit value, and the noise dose, are 
examined in more detail, particularly as regards their usefulness and 
accuracy with impulse noise. Although they have the same basis, the 
exposure test and comparison with a limit value do not yield 
identical results. The noise dose concept gives the most reliable 
estimate of the risk of hearing damage. Further advantages, and 
problems, of this concept are indicated. 


9575 Polycyclic aromatic hydrocarbons in mineral oil, [coal] 
tar, and [coal] pitch, excluding petroleum. Kipling, M.D.; Waldron, 
H.A. Prev. Med.; 5: No. 2, 262-278(1976). 

A review with 111 references covers polycyclic aromatic 
hydrocarbons found in mineral oil, coal tar, and coal pitch; cancer 
resulting from occupational exposure to these compounds; and meas- 
ures for prevention of the carcinogenesis. 


REGULATIONS 
REFER ALSO TO CITATION(S) 9417, 9573, 11531 


9576 (CONF-771176—) Changing times. (Bureau of Land 
Management, Santa Fe, NM (USA)). 1977. 410p. Bureau of Land 
Management, Santa Fe, NM $5.00. 

From Southwest energy-minerals conference; Albuquerque, 
NM, USA (2 Nov 1977). 

This conference was held at the Albuquerque Convention 
Center, Albuquerque, NM, Nov. 2 and 3, 1977. It was sponsored by 
the Bureau of Land Management, U.S. Dept. of the Interior. It 
contains articles on the leasing of coal deposits (changes and modifi- 
cations of leasing policy, environmental impact statements, U.S. 
energy policy (NEP), prices of gas and oil), New Mexico's energy 
consumption (by the Governor), transport of energy (Santa Fe 
railroad’s plans), the energy crisis and proposed solutions, energy 
supplies and environmental problems, energy problems of agricul- 
ture (fuels, fertilizers and water energy requirements are greater than 
the energy in the food produced; possibility of biomass conversion, 
photosynthetic efficiency of using sunlight in arid lands), energy 
project financing, a review of the recent Law of the Sea conferences 
(1967 to date) (mining projects), growth economy as no growth and 
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relation to energy supplies and environmental problems, natural gas 
and petrolenm industries (divestiture problems, reserves), raw mate- 
rials stockpiles (national experience, changing targets), the mining 
industry and its reserves of metals, taxation, etc.). (LTN) 


9577 (PB—276766) Legislative handbook on energy-related 
topics. (North Dakota State Legislative Council, Bismarck (USA); 
Fort Union Regional Task Forces, Bismarck, ND (USA)). 1977. 60p. 
NTIS PC A04/MF AOl. 

This report highlights the activities of the seven task forces 
created by the States of North Dakota, South Dakota, Montana, and 
Wyoming to study the interstate effects of the Fort Union coal 
formation which underlies parts of each of these states. Topics 
studied included air quality, water quality, water allocation, plant 
siting, energy development, reclamation, taxation, and social and 
economic impact. The task forces examined methods to assist 
member states in problem solving as well as acquainting the mem- 
bers with the energy development positions and accompanying laws 
and regulations of their sister states. Brief summaries outlining the 
research performed for each task, as well as a list of the members in 
each group, are presented. 


PETROLEUM 


REFER ALSO TO CITATION(S) 9382, 9384, 10861 


RESERVES 
REFER ALSO TO CITATION(S) 9887 


9578 Podgotovka neftyanykh i gazovykh mestorozhdenii k pods- 
chetu zapasov i razrabotke. (Preparation of petroleum and gas deposits 
for calculation of the reserves and development). Koval’chuk, N.R.; 
Predtechenskaya, N.S. Moscow; Izdatel’stvo Nedra (1977). 119p. 

An examination is made of several problems in the improve- 
ment of the preparation of gas and oil fields for the calculation of 
reserves and development. An analysis is made of reasons for the 
poor substantiation of oil, gas and condensate reserve volume as 
submitted to the USSR State Committee on Mineral Resources for 
approval. The need to combine the calculation of reserves with 
surveys of oil and gas fields is stated, and ways for accomplishing 
this are suggested. A description is given of a new method of 
calculating reserves, called the integral method. Characteristics of its 
application and the substantiation of calculation parameters are dem- 
onstrated as illustrated by such applications in several oil and gas 
fields of the Ukraine. Criteria are proposed for establishing a rational 
volume of information obtained during surveys. The book is intend- 
ed for a broad spectrum of geologists engaged in the survey and 
development of oil, and gas and condensate deposits and in the 
computation of reserves in those deposits. 16 tables, 30 figures, 80 
references. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 9655, 9656, 9672, 9674, 11648, 
11673 


9579 Use and validity of pulsed neutron surveys in currently 
drilling tests. Smith, S.W. (Texaco Inc., New Orleans, LA). pp H1- 
H13 of Transactions of the SPWLA nineteenth annual logging 
symposium. Houston, TX; Society of Professional Well Log Ana- 
lysts, Inc. (1978) 

From 19. logging symposium; El Paso, TX, USA (13 Jun 
1978). 

The pulsed neutron tool with its multiple uses is possibly 
developing into the most significant evaluation tool since the intro- 
duction of the SP and resistivity logs in 1931. The Thermal Decay 
Time” or "Nuclear Lifetime Log” is the only tool ever developed or 
even suggested that can essentially reproduce the same log prior to 
and subsequent to setting casing. This paper offers examples and 
recommended uses of the tool not originally anticipated by the 
service companies, i.e., logging of very high angle holes (45 to 80°) 
through drill pipe prior to pulling the last bit, logging a test with 
stuck drill pipe or a test which is shut in under pressure and cannot 
sustain higher mud weights. The tool response may be affected by 
mud filtrates or where there is deep invasion and there has been 
insufficient time for the filtrates to dissipate. However, in high 
porosity sands, there are often many unusual and adverse hole 
conditions where this tool will give a satisfactory qualitative re- 
sponse that is sufficient to make the final operational decision to 
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either run additional logs, set final casing for completion, or pull out 
and abandon the hole immediately after cessation of drilling, or even 
while the bit is still on the bottom. A pulsed neutron survey may 
offer significant opportunities in the initial logging program of many 
non-normal wells. 


9580 Hydrocarbon remote sensing by thermal gradient measure- 
ment. Mufti, I.R. (to Standard Oil Co. (Indiana)). US Patent 
4,120,199. 17 Oct 1978. Filed date 10 Mar 1977. 8p. 

A method is described for indicating the proximity of a 
hydrocarbon reservoir by measurements of thermal gradients in dry 
holes. Due to the lower thermal conductivity of hydrocarbon- 
containing rock, the thermal gradients within such rock are abnor- 
mally high when compared to normal subsurface thermal gradients 
and the anomaly extends well beyond the boundaries of the reser- 
voir. Geothermal gradients are measured along the entire length of 
deep boreholes, which have proved to be dry, or in shallow test 
boreholes. A comparison of the shape of such gradient curves to 
theoretical curves indicates the presence of a hydrocarbon deposit 
spaced laterally from a deep dry hole or below a shallow surface test 
hole. 


9581 Case history of 3-d seismic application in the Gulf of 
Mexico. Bone, M.R. (Geophys Serv, Inc). Offshore Technol. Conf.; 2: 
1109-1117(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A typical faulted Tertiary structure in the Gulf of Mexico 
was surveyed to obtain dense 3-D coverage for the purpose of 
ultimately guiding field development efforts targeted on proven 
productive horizons. Comparisons can be drawn between the inter- 
pretive results of this program and more conventional grid shooting. 
The benefits gained from data density and 3-D migration are ex- 
plored in this geologic setting. The interplay of the data density with 
the velocity evaluation and direct hydrocarbon indicators is re- 
viewed along with various aspects of display versatility. 4 refs. 


9582 Possibilities of seismic prospecting for nonanticlinal oil 
and eas traps. Rapoport, M.B. Int. Geol. Rev.; 20: No. 8, 890- 
894(1978). 

Translated from Geol. Nefti Gaza; No. 7, 23-28(1977). 

The problem of detecting hydrocarbon accumulations from 
associated changes in the seismic wave field was examined. From 
trials of the correlation method of direct prospecting (CMDP) in 
several different regions, it is inferred that the anomalous zones 
revealed are due to aureoles which accompany oil and gas pools. 


9583 Effect of anaerobic diagenetic processes on the composi- 
tion and source rock potential of the dispersed organic matter (exem- 
plified by its unsoluble fraction). Parparova, G.M. Geol. Geofiz.; No. 
7, 18-26(Jul 1977). (In Russian). 

The effect of anaerobic diagenetic processes on formation of 
the matter composition and the source rock potential is discussed for 
the dispersed organic matter of various types exemplified by unsolu- 
ble part of dispersed organic matter. The quantitative limits of 
relative intense anaerobic bacterial oxidation have been established. 
It is shown that formation of the matter-petrographic composition of 
the scattered organic matter took place during anaerobic phase of 
diagenesis, in particular, destruction of vitrinite, fusinite, leuptinite 
and formation of sorbomicstinite with oxidation to oxysorbomicstin- 
ite. It has been found that some bacterial accumulation of lipids took 
place in sapropelite-humites and humite-sapropelites during anaero- 
bic transformation of carbons. A conclusion was made on presum- 
ably negative role of intense anaerobic oxidation in formation of the 
source rock potential of dispersed organic matter. 


9584 Nuclear well logging process and device. Antkiw, Stephen; 
Murphy, R.D. (to Societe de Prospection Electrique Schlumberger, 
75 - Paris (France)). French Patent 2,308,937/A/. 29 Mar 1976. 30p. 
(In French). 

The invention concerns a nuclear logging process and system 
specially designed for tubed probes and making it possible to obtain 
additional data on the location and yield of oil bearing strata. The 
invention coordinates the study of a neutron characteristic with that 
of gamma ray spectroscopy to obtain, with a single apparatus, 
enough information on the various parameters concerning strata 
enabling a complete and accurate assessment to be made of the oil 
bearing areas. 


9585 Metody paleotektonicheskikh issledovanii v praktike pois- 
kov nefti i gaza. (Methods of paleotectonic investigation in exploration 
for petroleum and gas). Mashkovich, K.A. Moscow; Nedra (1976). 
22 Ip. 

The book describes paleotectonic methods of analyzing geo- 
logical-geophysical information obtained from geophysical oper- 
ations, structural and exploratory drilling for oil and gas. An exami- 
nation is made of capacity method possibilities for solving geological 
problems which emerge in the process of exploration and survey. A 
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connection was shown to exist between the age of tectonic struc- 
tures and their gas and oil content, and the use of that connection 
can be used for future evaluations of local upheaval productivity 
where those upheavals have been identified by seismic survey and 
structural drilling. An examination is made of methods for the study 
of the history of regional historical tectonic development, the identi- 
fication of buried structures, and tectonic faults. Natural ties were 
shown to exist between the extension of complex swells and linear 
dislocations, and the width of layers. The book is intended for 
industrial geologists, scientists, and petroleum area students for 
whom it can be used as a supplement for the course “Exploration 
and Survey of Oil and Gas Deposits.” 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 9385, 11139, 11140, 11159, 11333, 
11334, 11335, 11352 


9586 (METC/CR—78/7) Penn grade micellar displacement 
project. Second annual report, June 1976—June 1977. Danielson, 
H.H.; Paynter, W.T.; Ondrusek, P.S.; Finalle, L.L. (Pennzoil Co., 
Bradford, PA (USA)). Aug 1978. Contract EY-76-C-21-8002. 127p. 
Dep. NTIS, PC A07/MF AOl1. 

During second year operations of the jointly funded Penn 
Grade Micellar Displacement Project, all of the wells and 90 percent 
of the plant facilities were completed for the 24-acre test designated 
Phase II. A transient testing program, pre-flush brine injection, and 
production operations were all initiated during this period. This 
report details the development, testing, and operations of Phase II. 
Plans for continuing the test are also included. It is anticipated that 
micellar slug injection will be initiated by September, 1977. 


9587 (PB—276763) Enhanced oil recovery: the impact of policy 
options. Agricultural economics research report. Kalter, R.J.; Tyner, 
W.E. (Cornell Univ., Ithaca, NY (USA). Agricultural Experiment 
Station). Jul 1977. 29p. (STAFFPAPER—77-27). NTIS PC A03/ 
MF AOI. 

Enhanced recovery processes are evaluated under the as- 
sumption of information certainty, using forecasts of production, 
price and cost profiles for selected reservoirs. Alternative public 
policy options, designed to foster private sector development, are 
evaluated under this assumption. A second analysis, using subjective 
probability distributions of key input variables, is conducted in an 
effort to ascertain the impact of these and other policy alternatives 
designed for situations of uncertainty. The following potential public 
policy actions are analyzed and evaluated: (1) alternative regulated 
and/or market price levels; (2) price and/or purchase guarantees for 
enhanced oil production over the lifetime of a producing facility; (3) 
alternative taxation policies. 


9588 Surfactant oil recovery method for use in high temperature 
formations containing water having high salinity and hardness. Kalfog- 
lou, G. (to Texaco Inc.). US Patent 4,120,358. 17 Oct 1978. Filed 
date 11 Apr 1977. 14p. 

Disclosed is a surfactant fluid employing two or more surfac- 
tants, one anionic and one or more nonionic surfactant containing 
two or more polyethoxy chains such as dipolyethoxylated alkylcate- 
chols or dipolyethoxylated primary alkylamines and a process using 
the fluid for recovering oil from formations which also contain 
water having high salinities, e.g., salinities greater than about 40,000 
parts per million, and which may include high concentrations of 
divalent ions such as calcium and/or magnesium, e.g., greater than 
about 3,000 ppM calcium and magnesium. Nonionic surfactants 
having two or more polyethoxy chains have substantially higher 
cloud points than corresponding nonionic surfactants with similar oil 
soluble groups and the same number of ethoxy groups in a single 
chain. Superior results are obtained if the nonionic surfactant is 
chosen to have a cloud point from 20 to 80°F above the formation 
temperature. 


9589 Well-cleaning process using viscosified surfactant solu- 
tions. Meister, J.J. (to Phillips Petroleum Co.). US Patent 4,120,356. 
17 Oct 1978. Filed date 31 Oct 1977. 12p. 

Thixotropic compositions having initially relatively high vis- 
cosity which can decrease with time are employed in a method for 
cleaning a borehole. The compositions are prepared by admixing 
water and chloroform with an anionic surfactant, a cationic surfac- 
tant, an acid to adjust the pH of the aqueous phase to 4.5 or less, and 
a buffer salt. These compositions are valuable drilling fluids, fractur- 
ing fluids, and surfactant fluids for chemical flooding in tertiary oil 
recovery. 


9590 Method for forming a non-dissoluble sand control pack and 
a sand control pack made thereby. Harnsberger, B.G. (to Texaco 
Inc.). US Patent 4,120,359. 17 Oct 1978. Filed date 11 Mar 1977. 8p. 
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The first step in a method for forming a high heat resistant, 
non-dissolvent sand control pack, as for resisting the high heat 
eroding and dissolving effects of steam flooding, comprises (1) 
forming a slurry of gravel of silicon carbide alone, or with garnet or 
zircon mixed therewith. The high heat resistant unconsolidated, 
permeable, non-dissoluble, and long-life sand control pack consists of 
the granular material silicon carbide alone, or with garnet or zircon 
mixed therewith for resisting dissolving during steam flooding for 
minimizing migration of sand and other granular materials into the 
well bore from the production zone of hydrocarbon bearing forma- 
tion. 


9591 North Burbank Unit, tract 97 surfactant/polymer pilot-- 
operation and control. Trantham, J.C.; Patterson, H.L. Jr.; Boneau, 
D.F. (Philips Petroleum Co.). J. Pet. Technol; 30: No. 7, 1068- 
1074(Jul 1978). 

Fresh-water preflush injection began in the North Burbank 
Unit surfactant/polymer pilot in Osage County, Okla., on Dec 1, 
1975. This was followed by a sequence of slugs, including controlled 
salinity preflush, surfactant solution, and a graded viscosity-mobility 
buffer that is now about 60 percent complete. This study reports the 
field operations involved when mixing and injecting the fluids, 
control of fluid composition, efforts to optimize the movement of 
fluids within the reservoir, and techniques used when analyzing the 
progress of the pilot's different phases tor the past 19 months. 6 refs. 


9592 Geological criteria determining selection of pools for in 
situ combustion. Melik-Pashaev, V.S.; Vlasenko, V.V.; Seregina, 
V.N.; Klimushin, I.M. Geol. Nefti Gaza; No. 2, 1-5(Feb 1978). (In 
Russian). 

The Soviet and foreign experience regarding the application 
of the process of in situ combustion is summed up. Criteria are given, 
determining the selection of the pool and maximum values of forma- 
tion parameters. IT is suggested that before the process is applied on 
a commercial scale, exploratory work be carried out at experimental 
—_ of large oil deposits under different geological conditions. 10 
refs. 


9593 Evaluation of the extent of formation flooding by relying 
on geological and well-logging data. Karimov, M.Sh.; Tokarev, M.A.; 
Shcherbinin, V.G. Geol. Nefti Gaza; No. 2, 5-9(Feb 1978). (In 
Russian). 

An evaluation of the extent of flooding both in a sector and a 
field as a whole, and in individual strata, is carried out. Maps of 
— capacity are compared with maps of the effective oil-saturated 

apacity of the stratum, and oil yield coefficients are determined for 

erent objects. Under the conditions of nonuniform strata and 
tighly viscous oil of the Arlan deposit, an increase in the coefficient 
of stratum flooding is possible by controlling and improving the 
flooding system. 


9594 Production techniques from tension leg platforms. Falkner, 
C.B.; Franks, N.S. (Deep Oil Technol, Long Beach, Calif). Offshore 
Technol. Conf.; 4: 2079-2086(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Production techniques and designs have been developed to 
take full advantage of the unique dynamic characteristics of a 
Tension Leg Platform (TLP). The application of the information 
presented could be used to economically develop deep water reser- 
voirs considered to be marginal if conventional fixed platforms were 
used. Data obtained indicates that the production risers can remain 
connected under all environmental conditions that the TLP would 
experience. Included are graphs, specialized hardware designs, 
sketches of special operating techniques and TLP performance data. 
5 refs. 


9595 Seismic attribute measurements in offshore production. 
Sheriff, R.E.; Taner, M.T.; Rao, K. (Seiscom Delta Inc, Houston, 
Tex). Offshore Technol. Conf.; 2: 1103-1108(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Seismic attribute measurements resulting from Complex 
Trace Analysis assist in defining hydrocarbon production zones, 
especially in the offshore environment where recording conditions 
are reasonably uniform. Measurements of reflection strength, instan- 
taneous phase, instantaneous frequency and other quantities, some- 
times including stacking velocity and instantaneous velocity, are 
usually displayed in color-coded form. Their interpretation is dis- 
cussed. Pairs of seismic lines across gas and oil production from 
clastic and carbonate rocks in the Gulf of Mexico and Offshore 
Europe are examined by these techniques. | ref. 


9596 Visualization of blob mechanics in flow through porous 
media. Ng, K.M.; Davis, H.T.; Scriven, L.E. (Univ. of Minnesota, 
Minneapolis). Chem. Eng. Sci.; 33: No. 8, 1009-1017(1978). 

Two fluids are placed inside a porous medium, one in the 
form of disconnected blobs, or ganglia. Motions of individual blobs 
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are observed by means of a three-dimensional flow visualization 
arrangement with the refractive indices of solid matrix and continu- 
ous liquid matched. Liquid velocities needed to mobilize nonwetting 
blobs are measured versus blob length and liquid viscosity. Veloci- 
ties accord with the theory of blob mechanics, as do the critical 
values of the capillary number j.v/sigma. The latter agree satisfacto- 
rily with reported values (ca. 0.005) for virtually complete displace- 
ment of residual non-wetting phase. The largest vertical length of 
stationary blobs is measured versus density difference and also 
accords with the theory. 8 figures, 31 references. 


9597 Proceedings of the international symposium on oilfield and 
geothermal chemistry. Dallas; Society of Petroleum Engineers of 
AIME (1977). 248p. (CONF-770609—). $30.00. 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

Individual papers were indexed for inclusion in the data base. 
(LK 


9598 Effect of chain length of oi] and alcohol as well as surfac- 
tant to alcohol ratio on the solubilization, phase behavior, and interfa- 
cial tension of oil/brine/surfactant/alcohol systems. Paper No. SPE 
6594, Hsieh, W.C.; Shah, D.O. (Univ. of Florida, Gainesville). pp 45- 
56 of Proceedings of the international symposium on oilfield and 
geothermal chemistry. Dallas; Society of Petroleum Engineers of 
AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

Economical microemulsion flooding process can be achieved 
by optimizing the surfactant formulation for an oil reservoir. This 
optimization involves the tailoring of a surfactant formulation to fit 
the conditions for a reservoir, namely, the temperature, the salinity 
and composition of formation water, and the nature of the crude oil. 
The general method of optimization of surfactant formulations is to 
investigate the phase behavior and interfacial tension of surfactant 
systems containing brine, oil, surfactant and cosurfactant. Solubiliza- 
tion of oil and brine by microemulsion phase containing petroleum 
sulfonate TRS 10-410 and alcohol was determined at room tempera- 
ture. Interfacial tension between phases was correlated with solubili- 
zation behavior of surfactant formulations. The effect of the chain 
length of hydrocarbon oil on the solubilization and interfacial ten- 
sion behavior of surfactant formulations was investigated at a surfac- 
tant concentration of 5 wt % and isobutanol concentration of 3 wt 
%. Effect of chain length and isomeric structure of alcohols on the 
solubilization and interfacial tension behavior of dodecane vs. surfac- 
tant solution containing 5 wt % TRS 10-410 and 3 wt % alcohol was 
investigated and correlated with the solubility of alcohol in brine. 
Effect of alcohol and surfactant concentrations on the formation and 
volume of the middle phase was determined. Surfactant to alcohol 
ratio was changed in the formulation in order to determine the 
molecular ratio of surfactant to alcohol in the middle phase. The 
surfactant to alcohol ratio in the middle phase microemulsion was 
determined using high resolution NMR spectroscopy. Interfacial 
tension was measured as a function of surfactant concentration to 
find the interfacial tension-concentration minima. The minimum 
interfacial tensions at low and high surfactant concentrations were 
correlated by changing salinity and hydrocarbon oil chain length in 
the surfactant formulation. 


9599 Experimental investigation into the use of high pressure 
liquid chromatography for the determination of petroleum sulfonates. 
Paper No. SPE 6595. Zornes, D.R.; Willhite, G.P.; Michnick, M.J. 
pp 57-74 of Proceedings of the international symposium on oilfield 
and geothermal chemistry. Dallas; Society of Petroleum Engineers 
of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

The separation of petroleum mono- and di-sulfonates on an 
anion exchange column using high pressure liquid chromatography 
was investigated as a method for the determination of sulfonate 
concentrations in aqueous or hydrocarbon solutions. Quantitative 
analysis of brine (5000 ppM) or hexane solutions containing 500 ppM 
to 5000 ppM of unfractionated Witco TRS 10-80 Petronate was 
possible to a precision of 2%. Extension of the method to solutions 
containing TRS 10-80 sulfonates with altered mono- and di- ratios 
was accomplished by deriving UV response factors for the average 
mono- and di-sulfonates present in the original TRS 10-80. Applica- 
tion of the HPLC technique with mono- and di-sulfonate response 
factors was demonstrated by analysis of sulfonate concentrations in 
both phases in a series of two phase hexane-brine systems. Trends in 
the distribution coefficients were readily identified. Preferential par- 
titioning of the mono- and di-sulfonates between the hydrocarbon 
and brine phases was indicated by changes in the ratio of the mono- 
and di-sulfonate areas on the chromatographs. The HPLC technique 
was shown to give information on the sulfonate composition that is 
not obtained by traditional wet-lab methods. 
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9600 Chemical movement in micellar flooding: determination of 
sulfonates and polymers by liquid chromatography. Paper No. SPE 
6596, Suffridge, F.E.; Taggart, D.L. pp 75-88 of Proceedings of the 
international symposium on oilfield and geothermal chemistry. 
Dallas; Society of Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

New liquid chromatographic procedures, column solvent sys- 
tems and equipment used to determine petroleum and/or synthetic 
sulfonates and water-soluble polymers in micellar fluids are de- 
scribed. These new procedures are used to determine sulfonate and/ 
or polymer in formulations and in core test effluent fluids. Proce- 
dures developed have been or will be automated. With automation 
about two man hours are required to perform 100 sulfonate analyses 
in a 24-hour period. Analyses have shown that monosulfonated 
fractions of sulfonates are usually selectively lost (adsorbed) in 
laboratory core tests. 


9601 Improvement of waterflooding of a heavy crude oil by 
addition of chemicals to the injection water. Paper No. SPE 6597. 
Okandan, E. (Middle East Technical Univ., Ankara). pp 89-94 of 
Proceedings of the international symposium on oilfield and geother- 
mal chemistry. Dallas; Society of Petroleum Engineers of AIME 
(1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

A laboratory study of applicability of chemical flooding to a 
heavy crude oil reservoir is presented. The contact angle behavior of 
oil-water-calcite system was investigated to see the effectiveness of 
several chemicals added to the injection water. Displacement tests 
performed using two selected chemicals show an increase in recov- 
ery compared with plain waterflooding. 


9602 Ion exchange conditioning of sandstones for chemical 
flooding. Paper No. SPE 6598. Smith, F.W. pp 95-108 of Proceedings 
of the international symposium on oilfield and geothermal chemistry. 
Dallas; Society of Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

In order to provide a favorable environment for certain 
chemical-flood oil-recovery processes, reservoir pretreatments must 
sometimes be employed. The type of pretreatment examined in this 
paper is the introduction of an appropriate brine to establish a 
desired level of salinity and, particularly, to mitigate the chemical 
hardness of in-place brine and ion-exchanging minerals. Experimen- 
tal and mathematical studies of such conditioning procedures with 
sandstone core samples are described. The results indicate that 
preflushing may be effective, but in some instances, ion exchange 
may require the injection of undesirably large volumes of brine. 
Factors that most influence preflush efficiency where ion exchange 
is significant are shown to be; compositions of preflush brine and in- 
place brine, cation exchange capacity of reservoir minerals, and 
shape of exchange isotherm. 


9603 Flow equation for foam flowing through porous media and 
its application as a secondary recovery fluid. Paper No. SPE 6599, 
Aizad, T.; Okandan, E. (Middle East Technical Univ., Ankara). pp 
109-120 of Proceedings of the international symposium on oilfield 
and geothermal chemistry. Dallas; Society of Petroleum Engineers 
of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

A theoretical and experimental study of the flow of aqueous 
foam, of homogeneous and fine bubble size, through unconsolidated 
porous media is described. An equation was developed to describe 
the flow of non-Newtonian fluids through porous media and is 
confirmed experimentally using foam. In the light of the equation, 
the rheological properties of foam are studied experimentally. Exter- 
nally generated foam, of known quality, was injected continuously 
into a porous medium. Both flow rate and pressure drop were 
measured. Foam is shown to behave as a single-body pseudoplastic 
fluid in unconsolidated porous media. With the help of experimental 
data, foam’s apparent viscosity was calculated and is found to be 
increasing with the increase of foam quality. Experiments also were 
conducted to displace oil from unconsolidated linear sand packs 
using foam of different qualities. Foam’s ability to displace oil from 
porous media was observed and was found to be better as compared 
with water. High-quality foam displaces oil at a relatively lower rate 
than low-quality foam. Compared with low-quality foam, less high- 
quality foam is required to displace the same amount of oil. 


9604 Comparative evaluation of polymers for oil recovery: rheo- 
logical properties. Paper No. SPE 6601-A. Szabo, M.T. (Gulf Re- 
search and Development Co., Pittsburgh). pp 131-140 of Proceed- 
ings of the international symposium on oilfield and geothermal 
chemistry. Dallas; Society of Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 
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Viscosity building properties of 34 polymers (commercial and 
experimental) have been determined. Ten different companies sub- 
mitted these products, which represent twelve chemically different 
molecular structures or functional groups, and a great variation in 
molecular weights. From the tabulated data presented, the viscosity 
of a solution pe pod of these polymers can be predicted at shear rates 
between 0.36 and 79 s~' and at NaCl salinities between 0 and 10% 
for polymer concentrations to 1200 ppM. These data can be used for 
a preliminary screening of polymer candidates for a secondary or 
tertiary oil recovery project. The pH of waters normally encoun- 
tered in oilfields is shown to have little effect on solution viscosities. 
It is also demonstrated that the addition of sequestering agents can 
counteract the strong effect small concentrations of divalent ions 
have on viscosities of fresh water solutions. Polymers in strong 
caustic solutions appear to lose about half their original viscosity 
within a short time, but on further aging (an additional several 
months), no further loss occurs. This suggests that polymers may 
have utility in caustic flooding. A biopolymer and a 
carboxymethylcellulose polymer exhibited excellent resistance to 
shear degradation, and a hydroxyethylcellulose polymer showed 
good resistance to shear. Hydrolyzed polyacrylamides and copo- 
lymers were more susceptible to shear degradation than the others, 
with some differences in their relative performances. 


9605 Comparative evaluation of polymers for oil recovery: flow 
and retention in porous media. Paper No. 6601-B. Szabo, M.T. (Gulf 
Research and Development Co., Pittsburgh). pp 141-152 of Proceed- 
ings of the international symposium on oilfield and geothermal 
chemistry. Dallas; Society of Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

A comparative study has been made of the flow properties in 
Berea sandstone of solutions of a number of polymers. Representa- 
tive examples of the various types of polymers being considered for 
enhanced recovery were included. Retention values in the range of 
100 Ib/acre-ft were displayed by partially hydrolyzed polyacryla- 
mides (PHPA) and a biopolymer. Considerably less retention was 
shown by an AMPS Homopolymer and other AMPS containing 
copolymers. The high retention values exhibited by two cellulose 
derivate polymers did not result in a comparable build-up of flow 
resistance. Resistance factors and inaccessible pore volumes were 
dependent on molecular weight. Polymers with a broad molecular 
size distribution produced higher flow resistances than those of 
approximately the same average molecular weight but with a nar- 
rower molecular size distribution. This difference tends to diminish 
with shearing; i.e., the performance of sheared polymers of similar 
molecule structure is nearly the same, regardless of their original 
molecular weights. After shearing, flow resistances decrease and 
retention slightly increases. A simplified approach for screening 
polymers is presented through the use of a Merit Index, which 
involves consideration of flow resistance, retention and cost. High 
polymer retention was observed in calcium carbonate packs for 
PHPA's. Polymer adsorption was much greater than on equivalent 
surface area sand and it was irreversible. Retention by mechanical 
entrapment was also significant and a function of distance. However, 
the retention of an AM/AMPS copolymer both by adsorption and 
mechanical entrapment was low. 


9606 Sandstone acidizing: the development of design methods. 
Paper No. SPE 6607. Hill, A.D.; Lindsay, D.M.; Schechter, R.S.; 
Silberberg, I.H. (Texas Petroleum Research Committee, Austin). pp 
197-212 of Proceedings of the international symposium on oilfield 
and geothermal chemistry. Dallas; Society of Petroleum Engineers 
of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

The matrix acidization of sandstone by a hydrochloric-hydro- 
fluoric acid mixture is described through use of a capillary model. 
The model was solved first in linear coordinates so that it could be 
compared with core flood experiments performed on Berea sand- 
stone. The model predictions showed reasonable agreement with the 
experimental data and yielded specific information about the reac- 
tion characteristics of the sandstone--HF/HCI system. The acidiza- 
tion model was then applied in radial coordinates to generate design 
curves for a matrix acidization treatment. These design predictions 
are based on the location of an HF reaction front and differ from 
others to be found in the literature. 


9607 Teleavtomatizatsiya dobbichi nefti. (Teleautomation of pe- 
troleum recovery). Manen’kov, P.I.; Magamaev, V.Yu. Alma-Ata, 
USSR; Izdatel’stvo Nauka Kazakhskoi SSR (1976). 176p. 

An examination is made of problems in the construction of 
automated information systems for petroleum- extracting enterprises 
having a large number of wells. A description is given of parameters 
and processes of centralized control and administration and a search 
is made for algorithms and means of selecting discrete information 
about well output and operational time of equipment. Methods are 
proposed for the regulation and even time distribution of teleme- 
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chanical information flow, and principles are suggested for designing 
time-program control devices. An examination is made of industrial 
electrical supply networks for their use as communication channels. 
Functional diagrams are presented for program control and adminis- 
tration subsystems and the strucutre of. an enterprise’s teleautomatic 
system. Original methods and devices are suggested for the conver- 
sion, selection and processing of telemechanical information from 
petroleum-extracting enterprises. 48 illustrations, 28 tables, 77 refer- 
ences. 


PROCESSING 
REFER ALSO TO CITATION(S) 9398, 9561, 9710, 9885, 11150 


9608 (CONF-7608122—, pp 42-45) Operation of standpipes in 
hydrocarbon catalytic cracking plants. Leung, L.S.; White, E.T. 
(Univ. of Queensland, St. Lucia, Australia). 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

In a hydrocarbon catalytic cracking plant catalyst up to 120 
tons per minute flows down a standpipe from a fluidized regenera- 
tor. The equations of Leung are used to assess the effects of catalyst 
inventory, aeration, and degree of valve opening on the operation of 
a standpipe in a catalytic cracking plant. 


9609 (CONF-7608122—, pp 46-50) Selection of economic proc- 
ess routes for the separation of multicomponent feedstocks by distilla- 
tion. Henry, B.D. (Univ. of Newcastle, New South Wales, Austra- 
lia). 1976 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

The separation of a multicomponent feedstock into relatively 
pure components requires a train of distillation columns one less in 
number than the number of components in the feedstock. As the 
process of distillation is a large energy consumer, it is essential that 
the required distillation train for a given separation be arranged in 
such a process configuration that the energy consumption will be 
minimal. Efforts being made in the fields of process synthesis to 
determine (1) the optimal process configuration for a given separa- 
tion and (2) the optimal matching of the heat sources and sinks 
available within a configuration are reviewed. 


9610 (CONF-7608122—, pp 97-100) Energy conservation in the 
petroleum industry. Witton, R.E. 1976 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Since the energy crisis of late 1973, the Mobil Oil Corpora- 
tion has undertaken a massive review of its worldwide refinery 
operations. Through interchange of ideas and operating strategies, 
along with central control of a large capital expenditure program, 
significant inroads have been made into fuel consumption. This has 
consequently reduced the crude oil volumes required to meet market 
demands. Installations have been economically justified by the four 
fold change in crude price, as well as having been required due to 
lack of crude supply, as determined in many instances by the foreign 
exchange requirements of various governments. To a certain extent, 
the impact of this program has been felt in Australia, where signifi- 
cant savings have been realized. However, the program in Mobil’s 
three Australian refineries has not been as large a scale as overseas 
programs due to low priced Australian fuel, high capital costs for 
energy savings equipment, inability to dispose of excess refinery gas, 
and gasoline low lead legislation increasing refinery gas make. 


9611 (DOE/RA—0010(78)) Trends in refinery capacity and 
utilization: petroleum refineries in the United States, foreign refinery 
exporting centers through June 1978. Peer, E.L.; Marsik, F.V. (De- 
partment of Energy, Washington, DC (USA). Office of Oil and 
Natural Gas Supply Development). Sep 1978. 61p. Dep. NTIS, PC 
A04/MF AO1. 

This report examines United States and foreign crude oil 
refining capacities. Specifically, the report examines the growth of 
foreign capacity capable of exporting products to the United States. 
This data is compared with the growth of refinery capacity in the 
United States, to yield an overall perspective on the product import 
situation. 


9612 Process for the conversion of hydrocarbons in atmospheric 
crude residue. Goudriaan, F.; Van Klinken, J. (to Shell Oil Co.). US 
Patent 4,120,778. 17 Oct 1978. Filed date 9 Sep 1977. 8p. 
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A process is disclosed for the conversion of a hydrocarbon oil 
vacuum distillation residue to one or more atmospheric distillates by 
a processing sequence comprising vacuum fractionation, catalytic 
cracking or hydrocracking, atmospheric fractionation, hydrotreat- 
ing, atmospheric fractionation, and vacuum fractionation with cer- 
tain recycle of intermediate streams to achieve efficient, economic 
operation. 


9613 Parallel hydrodesulfurization of naphtha and distillate 
streams with passage of distillate overhead as reflux to the naphtha 
distillation zone. Davis, E.D.; Colbert, G.L. (to Phillips Petroleum 
Co.). US Patent 4,116,816. 26 Sep 1978. Filed date 1 Mar 1977. 6p. 

In a hydrodesulfurization process having separate naphtha 
and distillate hydrodesulfurization zones, volatile fractions of the 
distillate hydrodesulfurization effluent are recycled to the naphtha 
feed stream before it combines with the hydrogen steam and enters 
the hydrodesulfurization zone and heavy fractions separated from 
the naphtha hydrodesulfurization effluent are combined with a diesel 
fuel oil fraction separated from the distillate hydrodesulfurization 
effluent. Alternatively, light fractions separated from the distillate 
hydrodesulfurization effluent are combined with a condensed liquid 
stream being returned to a distillation fractionation zone separating 
light fractions from the naphtha hydrodesulfurization effluent. 


9614 Hydrodesulfurization process employing a promoted cata- 
lyst. Frayer, J.A.; Lese, H.K.; McKinney, J.D.; Metzger, K.J.; 
Paraskos, J.A. (to Gulf Research and Development Co.). US Patent 
4,116,817. 26 Sep 1978. Filed date 28 Jun 1977. 14p. 

This patent describes an asphaltene-containing oil 
hydrodesulfurization process employing an upstream catalyst and a 
downstream catalyst in series. The downstream catalyst comprises 
supported Group VI and Group VIII metals together with a pro- 
moting amount of Group IV-B metal in the form of particles whose 
surface is shaped by multiple elongated alternating grooves and 
protrusions. The upstream catalyst comprises Group VI and Group 
VIII metals without promotion with Group IV-B metal in the form 
of particles which may or may not be similarly shaped. Beds of the 
downstream and upstream catalyst may be disposed in the same or in 
different reactors. The adaptation of the grooved particle configura- 
tion to the promoted catalyst composition provided the early devel- 
opment of a plateau-like aging curve which was not achieved by the 
adaptation of the grooved shape to a non-promoted catalyst. 


9615 Multi-reactor hydrodesulfurization process. Frayer, J.A.; 
Lese, H.K.; McKinney, J.D.; Metzger, K.J.; Paraskos, J.A. (to Gulf 
Research and Development Co.). US Patent 4,116,818. 26 Sep 1978. 
Filed date 28 Jun 1977. 14p. 

An asphaltene-containing oil hydrodesulfurization process 
employing upstream and downstream reactors in series with an 
interstage flashing step. The catalyst in the downstream reactor 
comprises supported Group VI and Group VIII metals together 
with a promoting amount of Group IV-B metal. The particles of the 
catalyst in the downstream reactor are in the form of extrudates 
whose surface is provided with a plurality of alternating longitudinal 
grooves and protrusions. The catalyst in the upstream reactor com- 
prises Group VI and Group VIII metals without promotion with 
Group IV-B metal and is in the form of particles whose surface may 
or may not have a similar grooved form. An advantageous mass 
velocity-related activity effect has been found when the downstream 
reactor has a diameter which is smaller than the diameter of the 
upstream reactor. The reduced diameter provides a concomitant 
advantage related to hydrogen pressure since it is shown that the 
reduced diameter permits the downstream reactor to withstand 
enhanced pressures and it is also shown that the promoted catalyst is 
particularly susceptible to regeneration via increases in hydrogen 
pressure. 


9616 Process for demetallizing of heavy hydrocarbons. Blytas, 
G.C. (to Shell Oil Co.). US Patent 4,116,820. 26 Sep 1978. Filed date 
29 Jun 1977. 6p. 

A process is disclosed for demetallizing heavy hydrocarbon 
oils, by contacting the oil at elevated temperature with acidified 
active carbon. The process is particularly useful as a pretreatment of 
the heavy hydrocarbons for subsequent catalytic processes which 
are impaired by metals such as nickel and vanadium. 


9617 Method and apparatus for processing a petroleum produc- 
tion stream. Peiser, A.M. (to Mobil Oil Corp.). US Patent 4,116,821. 
26 Sep 1978. Filed date 20 Oct 1977. 10p. 

A method and apparatus are disclosed for processing a petro- 
leum production stream at a remote location, e.g., offshore platform, 
to produce a liquid product stream having a stabilized vapor pres- 
sure and a gas product stream having a stabilized, low dew point 
temperature at high pressure. The production stream is flowed 
through four separation stages where gas is separated from a liquid 
stream. The handling of the gas and condensed liquids from each of 
the stages is such that the present flow sequence closely simulates 
that of a conventional distillation tower and operates almost exactly 
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the same except the principal driving force for vapor boil-up is 
pressure drop instead of reboiler heat. “Reboiler” heat is also pro- 
vided in the process by heating the condensed liquid stream before it 
is returned to the third separation stage and this, along with the 
control of the pressure of the fourth stage, controls the final vapor 
pressure of the liquid product stream. The present invention utilizes 
a minimum of equipment to provide good fractionating efficiency 
within practical horsepower limits and, by proper routing of the 
condensed liquids, eliminates the need of disposing of any third 
product streams from the process. 


9618 Method and system for effecting catalytic cracking of high 
boiling hydrocarbons with fluid conversion catalysts. Zahner,J.C. (to 
Mobil Oil Corp.). US Patent 4,116,814. 26 Sep 1978. Filed date 18 
Jul 1977. 16p. 

A method and system for cracking hydrocarbons with dis- 
tinct fluid catalyst particles differing in activity, selectivity and 
physical characteristics are described, wherein a common catalyst 
regeneration system is employed which will measurably contribute 
to the heat requirements of the operation as well as the activity/ 
selectivity characteristics of the catalyst employed. Except for size, 
the catalysts upon make-up may have different or identical catalytic 
characteristics. However, upon contact with a particular hydrocar- 
bon stream, such as vacuum residue, the selectivity and coke produc- 
ing characteristics of the catalysts may be altered. 


9619 Oxidation of mercaptans in a pertroleum distillate with 
supported metal phthalocyanine catalyst. Carlson, D.H.J. (to UOP 
Inc.). US Patent 4,098,681. 4 Jul 1978. Filed date 21 Apr 1977. 8p. 

A method for treating a sour petroleum distillate is disclosed. 
The distillate is treated in contact with a catalyst in the presence of 
an alkaline reagent at oxidation conditions, said catalyst having been 
prepared by forming an aqueous dispersion of a metal phthalocyan- 
ine comprising a soluble acid amide, contacting a solid adsorptive 
support with said dispersion at conditions to adsorb at least a 
catalytic amount of said metal phthalocyanine thereon. The resulting 
composite is subsequently dried. 


9620 Method of regenerating a cracking catalyst. Luckenbach, 
E.C. (to Exxon Research and Engineering Co.). US Patent 
4,098,680. 4 Jul 1978. Filed date 22 Dec 1976. 18p. 

An improved method for regenerating a catalytic cracking 
catalyst which comprises the steps of (1) increasing the temperature 
of the regeneration zone dense phase catalyst bed to a desired level 
above that normally employed during the regeneration so as to 
accelerate the rate of carbon conversion, (2) reducing the coke make 
in the reaction zone while maintaining the elevated temperature 
obtained in step (1) so as to increase the oxygen concentration in said 
regeneration zone so as to establish low levels of carbon monoxide in 
the flue gas and (3) reducing the temperature of the regeneration 
zone dense phase catalyst bed below the elevated temperature ob- 
tained in steps (1) and (2) while maintaining low levels of carbon 
monoxide in the flue gas. According to this invention, the flue gas 
may contain less than 0.05 vol %, preferably less than 0.02 vol %, 
carbon monoxide and, as such, may be discharged directly to the 
atmosphere with no discernable effect upon ambient air quality. 


9621 Hydrodesulfurization catalyst and method of preparation. 
O'Hara, M.J. (to UOP Inc.). US Patent 4,098,682. 4 Jul 1978. Filed 
date 18 May 1977. 6p. 

A desulfurization catalyst is described which demonstrates 
superior desulfurization activity and which contains an inorganic 
oxide carrier material, a Group VIB metal component (e.g., Mo) and 
a Group VIII metal component (e.g., Co). The catalyst is prepared 
by (a) extruding at least 10% of the Group VIII metal component 
with the inorganic oxide carrier material, and (b) impregnating the 
resulting extrudate with a sufficient quantity of Group VIB and 
Group VIII metal components to yield a finished catalyst containing 
the requisite metallic component content. 


9622 Process for hydrodesulfurizing or hydrogenating a hydro- 
carbon distillate. Conway, J.E. (to UOP Inc.). US Patent 4,098,683. 4 
Jul 1978. Filed date 26 Jan 1977. 24p. 

A process is described for hydrotreating (hydroprocessing) 
hydrocarbons and mixtures of hydrocarbons utilizing a catalytic 
composite of a porous carrier material, a Group VI-B metal and a 
Group VIII metal in which process there is effected a chemical 
consumption of hydrogen. A specific example of one such catalyst is 
a composite of alumina, a molybdenum component and a cobalt 
component for utilization in a hydrodesulfurization process. Other 
hydrocarbon hydroprocesses are directed toward the hydrogenation 
of aromatic nuclei, the ring-opening of cyclic hydrocarbons, hydro- 
cracking, denitrification, hydrogenation, etc. 

9623 Catalytic cracking process. Schwarzenbek, E.F. US 
Patent 4,090,948. 23 May 1978. Filed date 17 Jan 1977. 14p. 


An improvement in the fluid cracking process is obtained by 
contacting the hydrocarbon feed in a riser reaction zone first with a 
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recycled coke-containing spent catalyst and then contacting the 
resultant mixture with freshly regenerated catalyst to produce the 
desired conversion of the hydrocarbon feed and a coke-containing 
spent catalyst, a portion of the spent catalyst being recycled without 
regeneration to the inlet of the reaction zone and the remainder 
being regenerated and returned to an intermediate point in the 
reaction zone. The recycled coke-containing spent catalyst has suffi- 
cient activity so that the highly reactive nitrogen and carbon residue 
containing hydrocarbon contaminants in the oil feed will deposit on 
the spent catalyst and thus minimize the deactivation of the freshly 
regenerated catalyst used in the subsequent cracking of the oil feed. 
By contacting the oil feed first with the recycled spent catalyst, this 
invention allows the refiner to utilize the full activity and selectivity 
characteristics of the freshly regenerated catalyst in order to obtain 
higher yields of the desired products from the cracking operations. 


9624 Hydrocarbon conversion with a sulfided acidic multimetal- 
lic catalytic composite. Hayes, J.C. (to UOP Inc.). US Patent 
4,090,952. 23 May 1978. Filed date 22 Nov 1976. 20p. 

Hydrocarbons are converted by contacting them at hydrocar- 
bon conversion conditions with a sulfided acidic multimetallic cata- 
lytic composite comprising a combination of catalytically effective 
amounts of a platinum or palladium component, a rhodium compo- 
nent, a germanium component, a halogen component, and a sulfur 
component with a porous carrier material. The platinum or palladi- 
um, rhodium, germanium, halogen, and sulfur components are pres- 
ent in the multimetallic catalyst in amounts respectively, calculated 
on an elemental basis, corresponding to about 0.01 to about 2 wt % 
platinum or palladium metal, about 0.01 to about 2 wt % rhodium, 
about 0.01 to about 5 wt % germanium, about 0.1 to about 3.5 wt % 
halogen, and about 0.01 to about 1 wt % sulfur. Moreover, the 
metallic components are uniformly dispersed throughout the porous 
carrier material in carefully controlled oxidation states such that 
substantially all of the platinum or palladium and rhodium compo- 
nents are present therein in a sulfided state or in a mixture of the 
sulfided state and the elemental metallic state and such that substan- 
tially all of the germanium component is present therein in an 
oxidation state above that of the elemental metal--typically, as ger- 
manium oxide. The sulfiding of the catalytic composite is performed 
prior to any contact of the composite with hydrocarbon and after 
substantially all of the platinum or palladium and rhodium compo- 
nents have been reduced to the elemental metallic state by treatment 
with a sulfiding gas at conditions selected to incorporate about 0.01 
to about 1 wt % sulfur. The resulting sulfided and selectively 
prereduced catalyst has the capability of diminishing undesired de- 
methylation and other hydrogenolysis reactions during initial oper- 
ation of the process and markedly increasing the overall stability of 
the process. 

9625 New trends in evaluation of heavy fuels. Verwaerde, M.; 
Vidal, A. Rev. Gen. Therm.; 17: No. 195, 179-191(Mar 1978). (In 
French with English abstract). 

Description is given of a deasphalting process using a heavy 
solvent, developed by the Institut du Francaise Petrole, which 
allows subsequent desulfurization or conversion of deasphalted oil. 


9626 Investigation of the effect of raw material feeding tempera- 
ture on rectification process parameters. Yuzhakova, E.S.; Molo- 
kanov, Yu.K. (Moscow Inst. of Petrochemical and Gas Industry, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 39-43(1978). (In 
Russian). 

The results of an investigation into the relationship between 
the main parameters of the rectification process and the temperature 
of the feed introduced into a column are presented. It is shown that, 
depending on the properties of the mixture to be separated, the 
requirements with regard to the purity of the products to be ob- 
tained, and the minimum specific heat consumption, the optimal 
temperature of the raw material fed into the column should be 
determined for each particular case. As a rule, this temperature does 
not coincide with the boiling point and corresponds to a proportion 
of distillation whose value may be determined by using this or that 
optimality criterion. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 9649, 9652 


9627 Determination of adulterants used in lubricating oils in 
accordance with the law of August 12, 1977. Cavazzana, O.; Pisaturo, 
C. (Lab. Chim. delle Dogane, Genoa, Italy). Riv. Combust.; 32: No. 
1, 8-12(Jan 1978). (In Italian with English abstract). 

In Italy, mineral oils to be used in the manufacture of rubber 
articles have added to them, di-n-butylphthalate or diisobutylphtha- 
late, in which B-naphthol and the dyestuff "Oil Blue 9013-B” have 
been previously dissolved. Simple and accurate procedures are pro- 
posed for the quantitative analysis of the above substances. These 
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include spectrophotometric procedures for oe B-naphthol 
and the colorant and a gas chromatographic procedure for determin- 
ing the phthalate. 2 refs. 


9628 Investigation of alkali polymers obtained in the process of 
chemical stabilization of pyrolysis products. Aliev, D.A.; Shikhali- 
zade, P.D.; Azaryaev, A.S. Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
2, 44-46(1978). (In Russian). 

Alkali polymers obtained in the process of sulfuric acid 
purification of a broad crude aromatic fraction and a stabilized 
product are investigated. The specific weight of dehydrated alkali 

lymers varies within the limits from 1.03-1.04, their refraction 
index from 1.54-1.58, molecular weight from 285-265, conditional 
viscosity at 100°C from 1.50-2.80, and ash content from 1.87-2.46% 
wt. It is found that the molecular weight and ash content in the alkali 
polymer obtained during acidic purification of the broad crude 
aromatic fraction is somewhat higher than that of the alkali polymer 
obtained during the purification of the stabilized product. The con- 
tent of free alkali in an alkali polymer obtained by acidic purification 
and subsequent neutralization of the broad crude aromatic fraction 
amounts to 0.99% wt., and from the stabilized product 1.4% wt. 


9629 Protective additives to jet fuels. Lazarenko, V.P.; Veden- 
yapina, O.F.; Salbina, Z.A.; Churshukov, E.S.; Rozhkov, I.V.; Sa- 
shevskii, V.V. Khim. Tekhnol. Topliv Masel; No. 9, 29-32(1977). (In 
Russian). 

The effectiveness of several foreign and domestic protective 
additives in jet fuels was tested. The best of the studied additives 
exhibited protective action in concentrations of 0.001 to 0.005%. 
The domestic additives BMP and KhT-3 were shown to possess a 
high protective effectiveness at a concentration of 0.01% and did not 
have any adverse effects on the operational properties of the jet 
fuels. 3 tables, 3 illustrations, 4 references. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 9575 


9630 (CONF-7608122—, pp 51-56) Noise control engineering at 
the Mobil Lubricating Oil Refinery, Port Stanvac, South Australia. 
Beadle, K.J. (Foster Wheeler Australia Pty. Ltd., Melbourne); Un- 
derwood, P.C.W. 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Project noise control specifications are derived after consider- 
ation of world wide practice and anticipate the requirements of 
future state legislation. Community noise levels govern permissible 
noise emission from most equipment items. Purchase specifications 
include noise level requirements. Vendor guarantees are obtained. 
Noise attenuation features of installed equipment are optimized to 
meet noise specifications at minimum cost. Noise control engineering 
on a large process plant requires experienced engineers backed by a 
data bank of operational noise levels for standard and silenced 
equipment. Noise control engineering must be integrated with the 
plant layout and equipment specification phases of the project. 


9631 (PB—282404) Petroleum distillates. Villaume, J.; Walter, 
P.; Levine, R.; Craigmill, A.; Schwartz, H. (Franklin Inst. Research 
Labs., Philadelphia, PA (USA)). 10 May 1976. Contract CPSC-C-75- 
0100. 188p. (FIRL—80G-C4225-03). NTIS PC A09/MF AOl1. 

This report provides data for the evaluation of the safety of 
certain petroleum distillate fractions used in commercial products to 
which consumers may be exposed. Chemical information and data 
on the toxicology, pharmacology and relevent biology are compiled 
on mixtures under the headings petroleum naphthas, distillate fuels, 
and mineral oils. Petroleum products find wide use in products 
available to the consumer, ranging from home fuels to cosmetics. 
Exposure hazards include flammability, inhalation, frequent skin 
contact and aspiration following accidental ingestion. These prod- 
ucts compose a wide variety of chemical toxicities, volitilities, and 
carcinogenic effects that depend on the composition of the mixtures 
and the final formulation of the commercial product. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 9567, 10863 


9632 (PB—277916) Production of the petroleum industry and 
regional demand in the Delaware Estuary region. Staff report. Gins- 
berg, P.M.; Koeller, C.T.; Wheeler, J.W. (Rutgers--the State Univ., 
New Brunswick, NJ (USA). Water Resources Research Inst.). Apr 
1976. 25p. NTIS PC A02/MF AOl1. 
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The research on the petroleum industry in the Delaware 
Estuary addresses the need for a survey of economic characteristics 
of that industry. Various employment and output details of the 
industry are investigated in order to provide a useable profile of its 
position in the estuary economy. In addition this paper roughly 
determines that the region was a net exporter of petroleum products 
in 1972, which implies that the region experienced an induced 
expansionary employment, income, and tax revenue influence from 
this industry. The Delaware Estuary region covers portions of three 
states: Delaware, New Jersey, and Pennsylvania. Characteristics of 
petroleum activity are reported in terms of the smallest political units 
for which good data are available. 


9633 (SERI/TR—52-041) Federal income taxation of the U.S. 
petroleum industry and the depletion of domestic reserves. Final 
report. Flaim, S.J.; Mount, T.D. (Solar Energy Research Inst., 
Golden, CO (USA)). Oct 1978. Contract EG-77-C-01-4042. 113p. 
Dep. NTIS, PC A06/MF AO1. 

This paper models in a dynamic framework the production 
activities of the United States petroleum industry in an attempt to 
measure the effects of the federal income tax on reserve depletion. 
This model incorporates general corporate taxes, including the capi- 
tal subsidies, excess depreciation and the investment tax credit, and 
taxes unique to the industry: drilling subsidies and percentage deple- 
tion. Because corporate response to tax incentives depends on 
market power and behavior, three behavioral assumptions are tested 
for consistency with the 1960 to 1974 data period before the tax 
policies are simulated. These assumptions are perfect competition, 
profit monopoly, and sales monopoly. The tax policies simulated at 
the end of this paper present six possible alternatives for future 
petroleum industry taxation. Sales monopoly is selected as the be- 
havioral assumption that best describes petroleum industry behavior. 
Tax simulations under sales monopoly reveal that historical income 
tax policies have kept oil prices artificially low, stimulating (subsidiz- 
ing) reserve depletion. 


9634 Retail petrol: national outlets survey for year-end 1977. 
Algar, P. Pet. Rev.; 32: No. 375, between p 24 and 33(Mar 1978). 

A survey of the U.K. outlets for selling gasoline at the end of 
1977 is presented, showing that just over 1,000 sites ceased gasoline’s 
sales and that the total number dipped to under 30,000. This decline 
represents a drop of some 3.3% in a year when gasoline sales went 
up by over 2%. The gasoline market's prospects for 1978 are 
outlined, and a table listing suppliers of gasoline to the U.K. retail 
market is presented. 


9635 Competing for the petrol stakes. Smith, K.E. Pet. Rev.; 32: 
No. 375, 37-38(Mar 1978). 

A general review of developments in the U.K. gasoline retail 
market at the end of 1977 is given. Diversification by the service 
station business is discussed along with the use of credit cards, 
trading stamps and premium offers. It is concluded that the industry 
needs at least 20 million pound sterling invested in new pumps in the 
next two to three years in order to provide for metric conversion 
and increased pump prices. 


9636 Village pump goes electronic. Dibboll, A.T.J. (Avery- 
Hardoll). Pet. Rev.; 32: No. 375, 42-44(Mar 1978). 

The changes in style and technology that have transformed 
the design of the gasoline pump since the 1920s are briefly reviewed 
here. Particular reference is made to advances in the pump’s accura- 
cy, casings and self-service equipment. Blending at the gasoline 
pump is also considered, and the use of electronics for meter 
interpretation is highlighted. Changes in the styling of gasoline 
pumps are also briefly discussed. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 10828 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 9630, 9631, 11511, 11513, 11522 
11523, 11524, 11529 


9637 (AD-A—053616) Development of a new wringer for the 
zero-relative-velocity belt skimmer. Final report, June—October 1977. 
Ward, J.M. (Shell Development Co., Houston, TX (USA)). Nov 
1977. Contract DOT-CG-42229-A. 36p. 

A simpler, lighter, and less expensive wringer mechanism has 
been developed for the ZRV Skimmer, a sorbent belt oil spill 
recovery vessel for use in fast currents. The new design, consisting 
of a large perforated drum and smaller peripheral rollers, is recom- 
mended to replace the original opposed conveyor design in the 
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prototype skimmer. Performance tests comparing full-scale (but unit 
width) mock-ups of the new and original wringers showed that the 
new design works as well or better and requires less power than the 
original. A brief summary of other changes made in the ZRV design 
is included as an appendix to this report. (Author) 


9638 (PB—276581) Performance testing of spill control devices 
on floatable hazardous materials. Final report September—November 
1975. McCracken, W.E.; Schwartz, S.H. (Mason and Hanger-Silas 
Mason Co., Inc., Leonardo, NJ (USA)). Nov 1977. Contract EPA- 
68-03-0490. 152p. NTIS PC A08/MF AOI. 

At the U.S. EPA's Oil and Hazardous Materials Simulated 
Environmental Test Tank (OHMSETT) in Leonardo, New Jersey, 
from September 1975 through November 1975, the U.S. Environ- 
mental Protection Agency (US EPA) and the U.S. Coast Guard 
evaluated selected oil-spill control equipment for use on spills of 
floatable hazardous materials (HM). The HM used during the tests 
were octanol, dioctyl phthalate and naphtha. The major parameters 
indicating performance were recovery rates, recovery efficiency and 
throughput efficiency. It was concluded that equipment performance 
was directly relatable to the physical properties of the HM, and, in 
this respect, showed no difference from previous oil-recovery tests. 
The conduct of the project is described, and the results, conclusions 
and recommendations are presented. A 16-mm color sound narrative 
motion picture entitled ‘Performance Testing of Spill Control De- 
vices on Floatable Hazardous Materials’ was produced to document 
the results of this project. 


9639 (PB—276691) Oil spill and oil pollution reports. Quarterly 
report May—July 1977. Melvin, P.; Ehrenspeck, H.; Nordin, P. 
(California Univ., Santa Barbara (USA). Marine Science Inst.). Nov 
1977. 389p. NTIS PC A17/MF AOI. 

This issue contains summaries of articles, reports, patents, 
documents, and other materials relating to oil pollution published 
during the period 1974 to 1976. Subject coverage includes aquatic 
and terrestrial oil pollution with emphasis on the marine environ- 
ment. A list of the periodicals reviewed in preparing this series 
appears in the Appendix. Section II presents titles of active or 
recently completed oil pollution research projects, summaries of 
project objectives, and current status information and/or resulting 
publications provided upon request by the principal investigators or 
performing organization. Section III, Current Oil-Related Confer- 
ences, contains descriptive information on recently held and upcom- 
ing conferences relevant to any aspects of oil pollution. Conference 
dates are listed, and, when information is available, titles, authors, 
and abstracts of conference papers are included. 


9640 (PB—279078) Performance testing of selected inland oil 
spill control equipment. Final report, April 1975—March 1976, 
McCracken, W.E. (Mason and Hanger-Silas Mason Co., Inc., Leon- 
ardo, NJ (USA)). Aug 1977. Contract EPA-68-03-0490. 125p. 
(MHSM/LNJ—01). NTIS PC A06/MF AO1. 

Standardized performance tests were conducted at the Envi- 
ronmental Protection Agency's test facility, OHMSETT, with var- 
ious off-the-shelf inland oil-spill control and clean-up devices. Oper- 
ability limits were defined and then quantified via testing for eight 
boom systems and eight stationary skimmers. This information 
allows those concerned with spill control to match the proper 
equipment with the existing environmental conditions (wave charac- 
teristics, current, and oil properties) associated with an oil spill in 
inland waters. Boom systems were tested in the catenary (U) con- 
figuration for oil collection capabilities and in the diversionary (J) 
configuration for fast current oil diversion capabilities. Booms were 
first tested for stability capabilities over a wide range of wave 
conditions without oil and then in wave conditions within their 
operational stability limits with oil. Booms and stationary skimmers 
were tested in the same wave conditions and oils. Two test oils were 
used--No. 2 Fuel Oil and Sunvis 75 Lubrication Oil (without addi- 
tives). 


9641 Oil detector, Potter, B.M. US Patent 4,116,045. 26 Sep 
1978. Filed date 20 Dec 1976. 12p. 

This patent pertains to detecting different fluids, such as oil at 
the surface of water, by a heated monitoring element exposed for 
contact with the fluid, the element having a resistance characteristic 
that changes as a function of temperature, in preferred embodiments 
being the mere filament of a light bulb. One system employs circuit- 
ry for periodically applying a pulse of electrical heating current to 
the monitoring element, to heat and produce a change in its electri- 
cal resistance, and output circuitry responsive to change in electrical 
resistance to indicate the nature of the fluid. In another system the 
resistance of the monitoring element is controlled by comparison to 
a constant reference, the heating current required serving to indicate 
the nature: e.g., oil, water or air, of the fluid contacting the element. 
Features of the invention include positioning the monitoring element 
at a liquid-air interface by a buoyant member, preferably with means 
to cause the element to transit the interface prior to a detection 
cycle; a driver supported on a housing, effective to move the 
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element to produce this motion; circuitry for passing heating current 
through the monitoring element to clean its exposed surface of oil; 
and circuitry for limiting the electrical parameters of the cleaning 
current to prevent ignition of oil. 


9642 Marine pollution and the carriage of oil. Measures re- 
quired at international and community level. Bull. Eur. Communities; 
No. 4, — 


communication, following the grounding of the oil 
tanker Amoco Cadiz, highlights the ineffectiveness of existing inter- 


national regulations and proposes a number of guidelines and con- 
crete measures. (DLC) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 9587, 9633, 9642 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 9549, 11308, 11309, 11312 


9643 (PB—278862) A study of the economic impact of two 
planned offshore oil ports in the Gulf of Mexico. Volume 1. On the 
economy of southwest Louisiana. Historic role of oil and gas produc- 
tion in southwest Louisiana. Final report. Perrault, A.L.; Cartier, A. 
(Lake Charles-McNeese Urban Observatory, LA (USA); League of 
Cities - Conference of Mayors, Inc., Washington, DC (USA)). 16 
Dec 1977. 32p. (UO-LCCM-LAC—77-021). NTIS PC A03/MF 
AOl. 

This report analyzes the circumstances that induced two 
roups of oil companies to plan the building of two deepwater ports, 
OOP and Seadock, on the Gulf of Mexico. It explores the possibili- 

ties for enhancing the economic growth and development of the 
production and economics of larger scale transportation associated 
with the use of supertankers. 


9644 (PB—278863) A study of the economic impact of two 
planned offshore oil ports in the Gulf of Mexico. Volume 2. On the 
economy of southwest Louisiana. Categorical impact of energy produc- 
tion on southwest Louisiana. Final report. Perrault, A.L.; Cartier, A 
(Lake Charles-McNeese Urban Observatory, LA (USA); League of 
Cities - Conference of Mayors, Inc., Washington, DC (USA)). 16 
Dec 1977. 92p. NTIS PC A05/MF AOl1. 

This report complements research on the economic impact of 
a superport in southwest Louisiana. While area citizens have enjoyed 
the benefits of the oil and gas resources and the associated economic 
stimulus provided, this same progress has resulted in a variety of 
problems. Among these are the increased demand for public services 
as well as environmental degradation. The study inventories the 
obvious economic impacts in relation to offshore activity and pre- 
sents the acquired data as a resource tool for planners. 


9645 (PB—278864) A study of the economic impact of two 
planned offshore oil ports in the Gulf of Mexico. Volume 3. On the 
economy of southwest Louisiana. Secondary industry characteristics. 
Final report. Perrault, A.L.; Cartier, A. (Lake Charles-McNeese 
Urban Observatory, LA (USA); League of Cities - Conference of 
Mayors, Inc., Washington, DC (USA)). 16 Dec 1977. 28p. NTIS PC 
A03/MF AOI. 

This report complements research on the economic impact of 
a superport in southwest Louisiana. 


9646 (PB—278865) A study of the economic impact of two 
planned offshore oil ports in the Gulf of Mexico. Volume 4. On the 
economy of southwest Louisiana. General petro-industry characteris- 
tics. Final report. Perrault, A.L.; Cartier, A. (Lake Charles-McNeese 
Urban Observatory, LA (USA); League of Cities - Conference of 
Mayors, Inc., Washington, DC (USA)). 16 Dec 1977. 38p. NTIS PC 
A03/MF AOl1. 

This report complements research on the economic impact of 
a superport upon southwest Louisiana. 


9647 Low-cycle corrosion fatigue of pipe steel during the use of 
main oil pipelines. Gutman, E.M.; Amosov, B.V.; Khudyakov, M.A. 
Stroit. Truboprovodov; No. 4, 27- -29(Apr 1978). (In Russian). 

A study of failures of pipes in main oil pipelines has shown 
that the most common type of me oy is a longitudinal failure, not 
necessarily occurring at the welded seam, frequently extending 
across butt welds between two pipe sections, but always beginning at 
some stress concentrator, either the welded seam or a scratch or 
other defect in the pipe. Plastic deformation does not occur at the 
point where the failure begins, the plane of failure is perpendicular to 
the surface of the pipe, and the failure zone is parallel to the axis of 
the pipe. The nature of the failure in the zone where the crack starts, 
with no embrittlement or significant plastic deformation, indicates 
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that the failure is a fatigue failure resulting from variable cyclical 
loadings. Pipeline steel specimens were tested for low-cycle fatigue 
failure in contact with corrosive and surface-active agents such as 
those carried through the pipes, and with stress concentrators such 
as scratches, and it was found that the fatigue strength of the 
specimens was significantly lower than the standard fatigue strength 
for the metals without corrosive and surface-active agents or stress 
concentrators. 


9648 Performance analysis of an integrated —— system 
for tankers transporting Alaskan oil. McPherson, R.F.; Gentry, H.S. 
(Sperry Mar Syst). Offshore Technol. Conf.; 4: 2636264211978), 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An integrated navigation system designed for use on large oil 
tankers is described. After hardware and functional descriptions, 
performance of the system is analyzed. Both sea trials and simulation 
were used to estimate the errors in the system as related to the 
individual sensors. 1 ref. 


9649 Effect of some factors on the accuracy of analytical inves- 
tigation of unsteady flow of liquids in pipelines. Yufin, V.A.; Nau- 
menko, O.M.; Kravtsov, M.F. (Moscow Inst. of Petrochemical and 
Gas Industry, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 
71-78(1978). (In Russian). 

A refined calculation of unsteady flow of liquids in small diam 
(up to 200 mm) pipelines following sudden disconnection of an 
intermediate pumping station is carried out. A solution of known 
equations describing the unsteady flow of the liquid in a pipeline 
with a head and two intermediate pumping stations, for the case of 
disconnection of the second intermediate station, is presented. The 
problem is solved by taking into account the inertial properties of 
the liquid, the moments of inertia of the rotating masses of the 
pumping station, and the effect of the characteristics of the pumping 
stations remaining in operation, thus enhancing the accuracy of the 
calculation. 


9650 Deposition of paraffin wax from flowing systems. Bott, 
T.R.; Gudmundsson, J.S. Birmingham, Eng.; Univ. of Birmingham 
(1977). 17p. 

In the reported investigations, factors affecting the deposition 
of paraffin wax from its solutions with hydrocarbons onto surfaces in 
pipelines and process equipment were studied. It is shown that 
paraffin deposition increases asymptotically with time to reach a 
final fluctuating value. The deposition decreased with flowrate and 
bulk temperature but increased with concentration. The asymptotic 
deposition was inversely proportional to the flowrate squared. It is 
suggested that paraffin deposition is controlled by the cohesive 
properties of the wax. For the conditions studied, there appears to be 
a critical deposit thickness at which deposits break up and slough 
away giving rise to the fluctuating condition. 34 refs. 


PROPERTIES 
REFER ALSO TO CITATION(S) 9389, 9659 


9651 (AD-A—049471) The vaporization behavior of a fuel drop 
on a hot surface. Final report 1 May 1976—30 September 1977. 
Gerstein, M.; Mansour, M.N. (University of Southern California, 
Los Angeles (USA). Dept. of Mechanical Engineering). Nov 1977. 
122p. NTIS PC A06/MF AO1. 

The evaluation of a fuel drop on a hot surface was investigat- 
ed for a variety of pure and commercial fuels under atmospheric 
ambient pressure. Four basic modes of drop evaporation were identi- 
fied; the contact mode, vaporization mode, maximum evaporation 
rate mode, and spheroidal mode. High level of experimental repro- 
ducibility was achieved for the pure fuels and the experimental 
variables that influenced the reproducibility of the test results were 
successfully identified. The effect of fuel properties on drop evapora- 
tion lifetime in the various modes of evaporation was closely exam- 
ined. Fuel properties that controlled the temperature range within 
which the various modes of evaporation prevailed were determined. 
Evaporation curves were developed for the tested fuels using a wide 
selection of surface conditions, some of which resembled surface 
characteristics encountered in actual combustion applications. The 
effect of the evaporating surface characteristics on evaporation 
lifetime was also determined. The effect of fuel additives on the 
evaporation behavior of fuel drop deposited on a hot surface was 
evaluated. 


9652 (AD-A—053831) Electrostatic charging of JP-4 fuel on 
polyurethane foams. Final report. Leonard, J.T.; Affens, W.A. (Naval 
Research Lab., Washington, DC (USA)). Mar 1978. 20p. (NRL— 
8204). NTIS PC A02/MF AO1. 
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The electrostatic charge generating characteristics of JP-4 
fuel were determined on both polyester and polyether-type polyure- 
thane foams. Eleven samples of JP-4 fuel, covering a range in 
electrical conductivity of 0.65 to 10.27 picosiemens/m (pS/m) were 
tested. The conductivity of one sample was increased incrementally 
to 200 pS/m by use of a static dissipator additive (ASA-3). The 
charging tendency of the fuels was determined by measuring the 
filter current developed by the passage of 50 ml of fuel through a 
cylindrical section of foam held in an electrically isolated filter 
holder. The charging tendencies of all fuel samples were also deter- 
mined using a reference paper filter. It was found that JP-4 fuels can 
become charged electrostatically by flowing through polyurethane 
foam. However, the magnitude of the charge cannot be predicted 
from the electrical conductivity of the fuel nor on the basis of its 
charging tendency on the reference paper filter. The charging ten- 
dencies on the polyether foams were about six times greater than on 
the polyester foams. (Author) 


9653 (NTIS/PS—78/0338) Lubricating oil analysis for wear 
monitoring (citations from the American Petroleum Institute data 
base). Report for 1964—March 1978, Cavagnaro, D.M. (National 
Technical Information Service, Springfield, VA (USA)). Apr 1978. 
107p. 

This bibliography presents abstracts of worldwide work on 
the methods and results of analyzing engine oils to study wear 
processes in internal combustion engines. Methods used include 
radioactive tracers, liquid scintillation counting, spectrometry, sonic 
analysis, scanning electron microscopy, and many others. Programs 
to predict incipient engine failure are also reported. (This updated 
bibliography contains 96 abstracts, 24 of which are new entries to 
the previous edition.) (Portions of this document are not fully 
legible) 


9654 (NTIS/PS—78/0339) Lubricating oil analysis for wear 
monitoring (citations from the NTIS data base). Report for 1967— 
March 1978. Cavagnaro, D.M. (National Technical Information 
Service, Springfield, VA (USA)). Apr 1978. 140p. 

The topics pertain to the chemical analysis of lubricating oils 
to determine and monitor the wear of engines or transmissions. The 
purpose of this analysis is to predict failure before it occurs in order 
to allow time to undertake corrective maintenance. Many of these 
reports are part of the Army’s Spectrometric Oil Analysis Program 
(SOAP). Various detectors and methods are cited, as well as their 
implementation. (This updated bibliography contains 135 abstracts, 
35 of which are new entries to the previous edition.) 


9655 Chemical evidence for evaluating the diagenetic state of 
sapropelic oils and rocks. Du Rouchet, J. (Soc Natl Elf Aquitaine, 
Fr). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 33: No. 1, 33-45(Jan- 
Feb 1978). (In French). 

Chromatographic analyses of the vapors produced by crude 
oils and rocks heated to 220°C reveal an increase along with 
diagenesis in the n-alkane contents with respect to the cyclane and 
isoalkane contents. A statistical survey shows the regularity of the 
variation in the ratios of the n-C6 and methylcyclopentane contents 
and the n-C7 and 1-trans-2-dimethylcyclopentane contents, and re- 
veals a meaningful correlation for rocks between these ratios and the 
vitrinite reflectances. Therefore, these ratios may be considered as 
diagenetic indicators. A calibration in terms of vitrinite reflectance is 
proposed. 7 refs. 


9656 Dependence of oil properties in Timan-Pechora province 
on degree of enclosing rock catagenesis. Kulibakina, I.B.; Kalmykov, 
G.S.; Letunovskii, V.N. (All-Union Scientific Research Inst. of Gas 
Industry, USSR). Geol. Nefti Gaza; No. 4, 40-42(1978). (In Russian). 

An attempt is made to relate the properties of the oil types in 
Timan-Pechora province to the stage of catagenetic transformation 
of organic substances contained in the enclosing rocks. Two inde- 
pendent groups of oils have been singled out. 


9657 Fractional distribution of nitrogen and sulfur in oils and 
residues. Eigenson, A.S.; Ivchenko, E.G. Khim. Tekhnol. Topliv 
Masel; No. 8, 12-14(1977). (In Russian). 

A study was made of the distribution of sulfur and nitrogen 
(total) by fractions and chemical groups of sulfur and high-sulfur 
petroleums. The basic amount of nitrogen contained in oil (up to 
90%) is concentrated in residues which boil away at temperatures 
above 450°C. Up to 60% of the oil's sulfur simultaneously shift to 
these residues. 50 to 60% of the nitrogen contained in the residues at 
temperatures above 450°C are in the resins, and 30 to 40% are in the 
asphaltenes, and 5 to 9% are in the oils. The distribution of sulfur is 
somewhat different: 36 to 38% of the residue’s sulfur shifts to the oils 
and more than 60% of the sulfur remains in the resins and asphal- 
tenes. 


9658 Accelerated method of determining the content of paraffin- 
naphthene hydrocarbons in petroleum plasticizers. Gar, O.£.; Lifan- 
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ova, I.N.; Lukashevich, I.P. Neftepererab. Neftekhim. (Kiev); No. 9, 
23-25(1977). (In Russian). 

A rapid method is presented for determining the content of 
paraffin-naphthene hydrocarbons in oil plasticizers by utilizing the 
paraffin content factor and the ratio of the refractive index and 
density. Time required for the determination is 30 minutes and the 
accuracy of the method is +-3%. 


STORAGE 


9659 (AD—919168) The storage stability of navy distillate fuel 
for ships. Final report. Garner, M.Q.; White, E.W. (Naval Ship 
Research and Development Center, Annapolis, MD (USA)). Apr 
1974. 57p. (NSRDC—4198; NSRDC—28-636). NTIS PC A04 
AOl. 


Experiments started in 1969 to ascertain the storage stability 
of the new MIL-F-24397 Navy Distillate fuel have been completed. 
Long-term experiments simulating actual storage at ambient tem- 
peratures and accelerated tests for predictive purposes were run. If 
the four fuels used in this investigation are repesentative, Navy 
Distillate fuels procured under MIL-F-24397 can be e: ted to be 
as stable in storage as diesel fuels procured under MIL-F-16884. The 
inclusion of a requirement based on the accelerated ure of 
ASTM D2274-70 is recommended for the Navy Distillate specifica- 
tion. Further, the storage stability of any new Navy shipboard fuel 
differing greatly from present fuels in composition, source, or speci- 
fication requirements should be investigated, and the applicability of 
accelerated methods for = storage stability for such fuel 
should be confirmed. (Author) 


9660 (EMD—78-65) Questionable suitability of certain salt 
caverns and mines for the strategic petroleum (General Ac- 
counting Office, Washington, DC (USA)). 14 Aug 1978. 47p. Gener- 
al Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

The Department of Energy is creating a petroleum reserve to 
protect against future disruptions in U.S. energy supplies. The De- 
partment is committed to storing 500 million barrels by 1980 and 1 
billion barrels by 1985. The crude oil will be stored underground in 
salt caverns and mines. Thus far, three salt cavern sites and one salt 
mine have been acquired to store this oil. Tight time constraints 
coupled with the complex and technical nature of the program have 
resulted in the Department taking actions without adequate analysis 
to assure that risks are minimized. For example, the Department is 
planning to store oil above where mining operations are scheduled to 
begin in 1980 even though the Federal agency responsible for miner 
safety has said that serious or disastrous safety hazards to the miners 
and the oil storage area could result. 


COMBUSTION 
REFER ALSO TO CITATION(S) 9651 


9661 Effect of anticorrosion additives on structural conversions 
occurring in fuel oils during heating. Shpiro, G.S.; Shor, G.I.; Korsa- 
kova, I.S.; Likhterov, S.D. Khim. Tekhnol. Topliv Masel; No. 9, 14- 
17(1977). (In Russian). 

A study was made of rheological adsorption properties of fuel 
oils with additives at various temperatures. Observed structural 
transitions include fusion of the ultra-micellar structure and the 
subsequent of a micellar structure at temperatures of 130 to 190°C. 
The mechanism for the action of the Polifen and BNII NP-106 
additives is connected with their ability to reduce the critical micel- 
lar formation temperature in the fuel oils which retards the combus- 
tion of the coke residue and reduces the corrosive action of the ash. 
The anticorrosion additives to the fuel oils reduce the adhesion of 
the ash to the metal’s surface because of the formation of a protec- 
tive film (barium sulfonate) or an increase in the melting point of the 
ash (magnesium naphthenate). 


NATURAL GAS 


REFER ALSO TO CITATION(S) 9382, 10861 


9662 (METC/SP—78/6(Vol.1)) Second Eastern Gas Shales 
symposium: preprints. (Department of Energy, Morgantown, WV 
(USA). Morgantown Energy Technology Center). Oct 1978. 461p. 
(CONF-781010—). Dep. NTIS, PC A20/MF AO1. 
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From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

Papers and abstracts of papers presented at the conference 
and included in Volume I are concerned with several aspects of 
Eastern gas shales. A separate abstract was prepared for each paper. 
(IRD) 


RESERVES 


REFER ALSO TO CITATION(S) 9578 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 9582, 9585, 11673 


9663 (METC/SP—78/6(Vol.1), pp 4-23) Brallier Formation: 
Upper Devonian turbidite slope facies of the central and southern 
Appalachians. Lundegard, P.D.; Samuels, N.D.; Pryor, W.A. (Univ. 
of Cincinnati). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

The Brallier Formation (Upper Devonian) of the Central 
Valley and Ridge Province is a thick (2000 to 3000 feet) regressive 
sequence of proximal to distal turbidites composed of interbedded 
siltstone, mudstone, claystone, and shale. The turbidite origin of the 
Brallier Formation siltstones is clearly established by the presence of 
Bouma sequences, sole markings, lateral continuity of individual 
beds, uniform directional properties, and a shelf-slope-basin facies 
tract. The mudstones, claystones, and shales have a mixed turbiditic- 
hemipelagic origin. Six facies of the Brallier Formation are recog- 
nized. These are, a siltstone-shale facies, a siltstone bundle facies, an 
olive-gray mudstone-shale facies, a yellowish-gray claystone facies, 
an olive-gray claystone facies, and a black shale facies. The charac- 
teristics of these facies and their areal distribution are the basis of a 
depositional model. The Brallier Formation is interpreted as a slope 
deposit lithogenetically related to the underlying black shales and 
overlying shelf sediments. Low variant westerly paleocurrent trends 
and facies distributions indicate a depositional system in which the 
slope prograded uniformly basinward. There are no indications that 
strongly arcuate, long lived submarine fans were a part of this 
depositional sequence. Submarine fan terminology is only partially 
applicable to the Brallier Formation depositional system. Small, low- 
density turbidity currents probably originated from suspended sedi- 
ment plumes caused by storm agitation of the outer shelf or by high 
river discharges, rather than by localized mass movement. Petrogra- 
phic data indicate a source area of sedimentary and low-grade 
metasedimentary rocks somewhere to the east. Lower- and middle- 
slope turbidite siltstone bundles make attractive reservoir bodies 
where they are interbedded with black shales in distal facies. 


9664 (METC/SP—78/6(Vol.1), pp 39-53) Petrographic char- 
acteristics for distinguishing gas-productive Devonian Shale from non- 
productive shale. Nuhfer, E.B.; Vinopal, R.J. (West Virginia Geo- 
logical and Economic Survey, Morgantown). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Complete petrographic data have now been obtained on over 
200 samples from the 1250 foot core taken from CGTC Well 20403 
from Lincoln County, West Virginia. Comparisons of productive 
lower Huron-type shales (finely laminated) with non-productive 
Java formation-type shales (non-banded) reveal significant differ- 
ences in the textural characteristics of productive versus non-pro- 
ductive shales respectively: (1) abundant fine laminae vs. paucity of 
fine laminae; (2) lack of bioturbation vs. abundant bioturbation; (3) 
occurrence of pyrite as very abundant silt and sand sized particles 
commonly disseminated but also commonly concentrated in or ori- 
ented parallel to the laminae vs. coarser sized pyrite aggregates 
which are almost always oriented randomly with respect to the 
laminae and do not concentrate to produce a linear fabric; (4) silt 
sized quartz grains which tend to concentrate in thin discontinuous 
wispy laminae vs. silt grains which tend to be isolated and dissemi- 
nated through the matrix; (5) abundant organic material which is 
very fine and generally well distributed through the matrix vs. less 
abundant organic material much of which is commonly seen as 
discrete particles with discernible structure; and (6) lack of concre- 
tions and nodules vs. abundant concretions and nodules of siderite, 
calcite and barite. It appears that the consistently better productive 
character of the lower Huron in southwestern West Virginia is 
mainly the result of the fabric of the finely laminated shale type 
which promotes better lateral connection of the pore space available 
than does the more randomly oriented fabric of banded and non- 
banded shale types. The finely-laminated shale type does occur in 
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subordinate amounts in stratigraphic intervals outside the lower 
Huron and probably accounts for a number of gas “shows” in 
addition to those caused by fractures which communicate with the 
lower Huron and intersect the borehole outside that member. 


9665 (METC/SP—78/6(Vol.1), pp 54-65) Natural gas occur- 
rence related to regional thermal rank of organic matter (maturity) in 
Devonian rocks of the Appalachian basin. Claypool, G.E.; Threlkeld, 
C.N.; Bostick, N.H. (Geological Survey, Denver). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Chemical composition of natural gas produced from wells in 
rocks of Middle to Upper Devonian age in about one hundred 
Appalachian basin fields varies systematically from wet (greater than 
10 percent ethane content) to dry (less than 2 percent ethane) from 
west to east across the basin. Carbon isotope ratios of methane at ten 
localities in the basin exhibit a parallel trend, with lighter methane 
(delta ‘°C = -54 permil) in the west and heavier methane (delta °C 
= -42 permil) in the east. Solid organic matter in Upper Paleozoic 
rocks shows increased degree of carbonization toward the east 
reflecting deeper burial and higher temperatures experienced by the 
rocks in the eastern portion of the basin. These trends indicate 
regional variation in the degree of metamorphism of organic matter. 
The degree of conversion of organic matter to gas was estimated for 
the Devonian shale at four coring localities: Martin County, Ken- 
tucky, Mason and Lincoln Counties in West Virginia, and Wise 
County, Virginia. Based on estimates of original gas generating 
capacity, and on remaining gas generating potential as determined by 
pyrolysis, the degree of conversion of organic matter to gas is 13, 13, 
40, and 76 percent, respectively. For Upper Devonian rocks with 
greater than one percent organic carbon, the average organic carbon 
content is about three percent, at several localities. Based on this and 
the pyrolytic gas yields, we have assumed a uniform original gas- 
generating capacity of 3.1 scf/ft® for the black shale facies through- 
out the Appalachian basin. Based on the volume of Upper and 
Middle Devonian black shale of 1.9 x 10*° ft’, and assuming degrees 
of conversion of organic matter to gas in different portions of the 
basin derived from patterns of natural gas composition, the volume 
of gas generated in the Devonian black shale can be estimated. 


9666 (METC/SP—78/6(Vol.1), pp 66-69) Eastern Kentucky 
gas field: structural-stratigraphic cross sections and potential patterns. 
de Wys, J.N.; Shumaker, R.C. (West Virginia Univ., Morgantown). 
Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Preliminary results on a projected three-year study of about 
3000 square miles of Eastern Kentucky Gas Field(s) are presented. 
Initial open flow data are compared with basement structure, dip and 
strike, and thicknesses of producing units in Devonian Ohio shales. 
A series of seven preliminary cross sections are presented for com- 
parison of log signature changes and correlation, stratigraphy and 
structure. A three-dimensional plexiglas model is presented for spa- 
tial relationships of the geological parameters to the initial open flow 
values and gas occurrence shown on temperature logs. On-going 
studies on this field include lithology study of samples from each 
county, and geochemical analysis of samples for vertical and hori- 
zontal variation. A preliminary computer-produced map of contours 
on the initial open flow data has been run using the Fortran SYMAP 
program. Additional refinements are being made prior to running a 
final map. A hand contoured map is also being prepared. Compari- 
son of the initial open flow map will then be made with the 
geological parameters. 


9667 (METC/SP—78/6(Vol.1), pp 99-128) Thickness, extent 
of and gas occurrences in Upper and Middle Devonian black shales of 
New York. Van Tyne, A.M.; Peterson, J.C. (New York State Geo- 
logical Survey, Alfred). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Black shales long known for gas production and shows are 
found in the Middle Devonian Hamilton and Upper Devonian 
Genesee, Sonyea, West Falls, and Canadaway Groups in New York. 
These shales are found to be correlative with units of similar age 
located to the west and south in surrounding states. Numerous gas 
shows from black shale sections as well as known black shale gas 
fields have been cataloged. These indicate a widely dispersed area of 
possible gas production. A general stratigraphic deepening of pro- 
duction from west to east is indicated. Massive black shales found in 
the Upper Devonian are thickest in the far western part of New 
York and become interbedded with silty shales in an eastward 
direction. Middle Devonian massive black shales are thickest in the 
east and become thinner and more calcareous to the west. Three 
facies are represented in the black shale section: Marcellus, distal 
basin-anaerobic; Portage, open shelf, slope, proximal basin and Che- 
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mung, subtidal shelf, nearshore. The Marcellus facies is dominant in 
the Middle Devonian in central and western New York. In this same 
area the Upper Devonian rocks were deposited in Marcellus, Por- 
tage and Chemung environments. Black, Marcellus facies, shales 
were progressively overlapped by Portage and Chemung facies of 
the westward prograding Catskill delta-shelf complex. 


9668 (METC/SP—78/6(Vol.1), pp 138-148) Use of internal 
surface area and high-pressure methane sorption data to estimate 
capacity for gas production from the New Albany Shale Group. Frost, 
R.R.; Thomas, J. Jr. (Illinois State Geological Survey, Urbana). Oct 
1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Internal surface areas (ISA) measured via the BET method 
with Nz and CO: as adsorbates at -196 and -77°C, respectively, were 
determined on shale samples from Christian County, Kentucky, and 
from Effingham and Tazewell Counties in Illinois. High-pressure (up 
to 100 atmospheres) methane sorption isotherms at 28°C were deter- 
mined for selected shale samples. After the determination of a 
sorption isotherm, the methane at approximately 100 atmospheres 
surrounding the shale sample was released to atmospheric pressure, 
and the release of the sorbed methane with time was then measured 
at constant pressure (1 atm). Data are presented which show a 
general direct correlation between the CO, ISA, porosity, and the 
high-pressure methane sorption capacity of the shale samples. The 
release rate of the sorbed methane is relatively independent of the 
methane sorption capacity but shows a general inverse correlation 
with the CO2/N2 ISA ratio. Thus, the CO2/N2 ISA ratio is a useful 
indicator of the amount of fracturing (natural or induced) necessary 
in a shale formation to obtain reasonable rates of gas production. 


9669 (METC/SP—78/6(Vol.1), pp 161-168) Structural param- 
eters that influence Devonian shale gas production in West Virginia 
and eastern Kentucky: a summary of progress for 1977—1978. Shu- 
maker, R.C.; de Wys, J.N.; Dixon, J.M.; Kirk, K.G.; Long, B.R.; 
Nuckols, E.B. III; Rauch, H.W.; Wheeler, R.L.; Wilson, T.H. (West 
a Univ., Morgantown). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Steady progress was made toward obtaining the objective of 
defining the structural parameters that influence shale gas produc- 
tion. Significant results based on fracture analyses of oriented shale 
cores show several types of fractures (porous fracture facies) devel- 
oped in productive zones. Inclined slickensided fractures are differ- 
ent from the fractures which were mapped in overlying surface 
sediments. In eastern Kentucky the porous fracture facies may have 
formed by differential tectonic shortening across the shale. Results of 
a pilot study documenting production characteristics of the Cottage- 
ville Field, Jackson County, West Virginia, were reported. Produc- 
tion studies suggest that flexing over a basement structure is also an 
important mechanism for enhancing fracture porosity. Some thirty- 
five preliminary regional structure maps at 1:250,000 scale are now 
complete for the contract area. Field work investigating fractures is 
underway to define: (1) the vertical and lateral extent of the fracture 
facies, (2) the nature, orientation, and intensity of fractures within 
surface lineament zones, and (3) the extent of late stage open 
fractures in Appalachian folds. A comprehensive study of the East- 
ern Kentucky Gas Field was initiated. Initial field testing of a 
shallow high-frequency seismic system in sedimentary terrain de- 
fined a near surface fracture zone. Further study in an area of known 
faulting and in the Cottageville area should provide more definitive 
testing of the system's capability to directly detect subsurface frac- 
ture zone. The groundwater program established relationships be- 
tween low altitude photo lineaments water production and shale gas 
production in the Cottageville Field area. 


9670 (METC/SP—78/6(Vol.1), pp 169-185) Exploration pa- 
rameters derived from historical Devonian shale production in western 
West Virginia. Nuckols, E.B. III. (West Virginia Univ., Morgan- 
town). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Successful application of exploration parameters to “tight” 
Devonian organic shales can be formulated from prior development 
of Devonian shale gas fields. One such field, the Cottageville Gas 
Field in western West Virginia, has been producing for almost 50 
years. A random exploration rationale implemented in this field has 
produced less than optimal results in maximizing gas production. 
However, from a detailed analysis of development history and 
geologic variables, a Devonian shale exploration rationale using 
critical exploration parameters can be derived. In establishing strati- 
graphic parameters, the existence of several organic shale zones is 
required in order to maximize the potential for gas production. 
Regional shale gas producing horizons should be evaluated with the 
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goal of obtaining maximum producing shale thickness. Geochemical 
composition and thermal maturity are important factors which must 
be considered in exploration. Structural parameters are listed as 
fracturing resulting from basement movement; folding or faulting 
causing structural disruption (i.e., fracturing) of rock units; and 
surface fracturing, principal stress directions, and subsurface fractur- 
ing are direct indicators of potential Devonian shale gas production. 


9671 Division of black Ohio Shale in eastern Kentucky. Provo, 
L.J. (Exxon Co., New Orleans); Kepferle, R.C.; Potter, P.E. Am. 
Assoc. Pet. Geol. Bull.; 62: No. 9, 1703-1713(Sep 1978). 

In the upper part of the Devonian Ohio Shale and its equiv- 
alents in eastern Kentucky and nearby Ohio, West Virginia, and 
Tennessee, a useful marker bed, herein named the Three Lick Bed, 
has been identified. The Three Lick Bed consists of three greenish- 
gray shale beds separated by fissile, brownish-black shale. The 
distinctive greenish-gray shale beds are easily recognized in outcrop 
in seven sections on the east flank of the Cincinnati arch from 
southern Ohio into Tennessee, have a distinctive signature on wire- 
line logs, and can be identified in well cuttings in much of eastern 
Kentucky and adjacent parts of Ohio and West Virginia. The Three 
Lick Bed correlates with the middle unit of the Gassaway Member 
of the Chattanooga Shale in Tennessee, with the lower part of the 
Camp Run Member of the New Albany Shale in Indiana, and with 
part of the Chagrin Shale in eastern Ohio. 


9672 Geochemical criteria for evaluating conditions of forma- 
tion of natural gas liquid accumulations. Chakhmakhchev, V.A.; 
Vinogradova, T.L.; Krylova, T.A. Geol. Nefti Gaza; No. 2, 30- 
38(Feb 1978). (In Russian). 

Individual hydrocarbon composition of benzene fractions of 
condensates and petroleum of Western Precaucasus and the isotropic 
composition of their carbon are studied. The regularities thus re- 
vealed are compared with the data obtained for model condensates. 
Geochemical criteria of migration of gas condensate are proposed. 
Comparative analysis of the hydrocarbon content of benzene frac- 
tions of condensates and petroleum is carried out. It is shown that, 
judging by the characteristics of distribution of hydrocarbon groups, 
petroleum is related to the condensates and has a gas-condensate 
nature. This is confirmed by the data about the isotopic composition 
of their carbon. 


9673 Methodical aspects of studying HS dissolved in water. 
Goncharov, V.S.; Fomin, Yu.D.; Khel’kvist, V.G. (All-Union Scien- 
tific Research Inst. of Gas Industry, USSR). Geol. Nefti Gaza; No. 1, 
59-63(Jan 1978). (In Russian). 

Modern methods of sampling and analyzing water and gas to 
determine concentrations of H2S dissolved in water are considered. 
It is shown that analyses frequently do not reflect the true concen- 
tration of H2S owing to its high activity and imperfections of the 
current methods of studying acidic components. Recommendations 
are given on improving the generally accepted method of sampling 
and studying deep-well samples of the gas dissolved in water. 


9674 Lithofacial peculiarities of rocks and variations of the 
thicknesses of the NKP formation (VIIIth horizon) of the productive 
series of the NW part of the Baku Archipelago. Orudzhev, V.A.; 
Makhmudov, R.A. Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 8- 
12(1978). (In Russian). 

The character of variation of the thickness and lithofacial 
peculiarities of the NKP formation of the anticlinal zone, Kyaniz- 
dag-Bulla Island, is considered. It is found that the sandy character 
of the NKP formation increases with increased thickness from the 
vaults of the structures of the anticlinal zone to the flanking parts. It 
is suggested that this is connected above all with the activity of mud 
volcanoes in this area. Prospects for exploratory drilling are indicat- 
ed, especially for discovering large gas condensate deposits in the 
Bulla Island area. 


9675 Determination of conditional values of parameters of loose 
sandy-clayey reservoirs. Bortnitskaya, V.M.; Izotova, T.S.; Gubanov, 
Yu.S. (Ukrainian SSR Mining Inst.). Geol. Nefti Gaza; No. 4, 65- 
71(1978). (In Russian). 

Gas deposits in the Middle Maykopian sedimentary forma- 
tions in the Crimea are connected with loose terrigenous strata 
consisting of clayey sands, sandstones, and aleurolites changing into 
sandy and aleuritic clays. Gas-bearing strata lie at the depth of 500- 
700 m. A laboratory method of evaluating gas-bearing potential of 
these poorly cemented rocks at the Strelkovskoye gas reservoir 
(Arabatskaya Strelka peninsula) in the Crimea is described. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 9594, 11647 
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9676 (CONF-7608122—, pp 57-60) Cryogenic natural gas proc- 
essing. Ride, B.M. 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

The Esso-BHP Gas Plant 2 at Longford, Victoria, uses turbo- 
expanders to achieve cryogenic temperatures required to liquefy 
ethane and heavier hydrocarbons. Alternative natural gas liquid 
recovery processes are reviewed and the details of the Longford 
plant process, recovery characteristics and turbo-expanders are out- 
lined. 


9677 (CONF-7608122—, pp 92-96) Ammonia absorption refrig- 
eration process for low grade waste heat recovery. Cockshott, J.E. 
1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Natural gas processing plants frequently have a requirement 
for refrigeration at moderate temperature levels. In the past, this 
refrigeration has usually been supplied using conventional compres- 
sion refrigeration means. Typically a gas turbine is used to drive the 
refrigeration compressor and a portion of the methane product is 
consumed as fuel. A new process is described whereby the refrigera- 
tion requirements are fulfilled using an ammonia absorption refrig- 
eration cycle. Energy for the process is supplied as low grade waste 
heat available from the methane product gas after recompression. 
Novel features of the process allow use to be made of the waste heat 
that previously would have been rejected as being at too low a 
temperature for economic recovery. Design features of the new 
process are described and the economics are compared with the 
conventional process. The new process shows considerable capital 
and operating cost savings, even where low values are assigned to 
fuel gas. The process can be applied to other situations where there 
is a surplus of low grade waste heat and a concomitant requirement 
for moderate levels of refrigeration. Additional applications of the 
process are discussed. 


9678 (METC/SP—78/6(Vol.1), pp 186-191) Trend analysis of 
gas production in the Cottageville field. de Wys, J.N.; Shumaker, R.C. 
Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Results of a trend analysis study of the Cottageville Gas Field 
are presented. A series of maps are developed from geological 
factors, gas production data, and production decline calculations. 
Trends are plotted on each map and then compared on a compass 
rose. Relationships of geological trends to production and produc- 
tion decline are shown through a stacked block diagram sequence. 
Suggestion of a fault or faults is made by production and production 
decline map trends which do not relate to other geological factors. 
This method of analysis is presently being applied to the Eastern 
Kentucky Field(s). 


9679 Method for increasing the recovery of natural gas from a 
geo-pressured aquifer. Cook, H.L. Jr.; Geer, E.C.; Katz, D.L. (to 
Transco Energy Co.). US Patent 4,116,276. 26 Sep 1978. Filed date 
16 Jun 1977. 6p. 

A method is disclosed of increasing the recovery of natural 
gas from a geo-pressured aquifer having a structural high or other 
“trap” from which gas or other fluids cannot escape upward and 
containing water and gas in solution in the water. The method 
includes producing water, from one or more wells extending from 
the surface and completed in the geo-pressured aquifer at a point 
below and spaced from and remote from the trap, by reservoir 
pressure at a high enough rate of production to reduce the gas in 
solution to be released from the water whereby some of the released 
gas will migrate upward to form or increase any free-gas phase 
existing in the trap. Thereafter, gas is produced from one or more 
wells extending from the surface to the free-gas phase in the trap. 
Furthermore, the production of water is continued from the one or 
more wells extending from the surface and completed in said geo- 
pressured aquifer at a point below and spaced from the trap while 
producing gas from the trap. In the event that a free-gas phase is 
dispersed in the water, a portion of the free-gas phase will expand 
and migrate and some of the expanded gas will migrate more freely 
to the down structure wells and be produced and some of the 
expanded free-gas phase will migrate upward to the trap and be 
produced from the wells completed in the trap. 


9680 World's first offshore NGL facility. Gas World Gas J; 
183: No. 4714, 258-259(May 1978). 

Highlights of the first major offshore production facility in 
Indonesian waters and the world’s first totally offshore NGL (natu- 
ral gas liquids) facility located in the North West Java Sea are 
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presented. The article traces the flow of associated gas from satellite 
stations in the Ardjuna Field to a central processing plant and 
through to the storage of LPG (liquefied petroleum gas) in a floating 
refrigerated barge. 


9681 Impact of gas from the north. Francis, R.F. (British Gas 
Headquarters). Gas World Gas J.; 183: No. 4714, 272-275(May 1978). 

The author examines the impact of natural gas from the 
North Sea’s Frigg and Brent fields on the U.K.’s gas supply and 
transmission systems, and considers the changes of equipment and 
operation which have been caused by finding and bringing gas 
ashore from the northerly fields. The most striking aspect of this 
offshore work is the sheer physical scale and incredible cost of the 
facilities. To win gas from such fields as Frigg and Brent requires 
bigger and more expensive facilities than those in the southern fields. 


HEALTH AND SAFETY 


9682 (EMD—78-28(Vol.1)) Liquefied energy gases safety. 
Volume 1. (General Accounting Office, Washington, DC (USA)). 31 
Jul 1978. vp. General Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

Liquefied energy gases (liquefied natural gas, propane, and 
butane) could become an increasingly important part of U.S. energy 
supplies, but moving and storing these liquefied gases pose serious 
dangers. To minimize the public risk involved in meeting the 
country’s needs for these fuels, future facilities for storing large 
quantities of these gases should be built in remote areas; facilities 
already in other than remote areas should not be permitted to expand 
in size or in use, and the safety of each should be evaluated by the 
Federal Government; large quantities of liquefied energy gases 
should not be transported through densely populated areas unless 
delivery is otherwise impossible; the Congress should consider con- 
solidating into one agency many Federal responsibilities for evaluat- 
ing and controlling the adverse consequences on energy operations; 
and the Congress should create a Federal Hazardous Materials 
Compensation Fund to supplement private liability insurance. 


9683 (EMD—78-28(Vol.3)) Liquefied energy gases safety: Fed- 
eral agency comments. Volume 3. (General Accounting Office, Wash- 
ington, DC (USA)). 1978. vp. General Accounting Office, Washing- 
ton, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

This volume contains the formal, written comments from the 
Department of Commerce, Department of Energy, Department of 
State, Department of Transportation, Interstate Commerce Commis- 
sion, and National Transportation Safety Board. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 9567, 9681 


9684 Markets for LPG slump: is the U.S. to blame. Weismantel, 
G.E. Chem. Eng. (N. Y.); 85: No. 14, 74, 76(19 Jun 1978). 

There is uncertainty among suppliers of liquefied petroleum 
gas (LPG). The United States, they say, is a major influence on 
world markets, and the future of LPG in this country is anything but 
clear. Existing controls over price and various aspects of LPG use 
make it difficult to prepare a supply-and-demand outlook, even on a 
short-term basis. World suppliers of these liquefied hydrocarbons 
think the United States should lift price controls to clarify a complex 
supply-and-demand situation. They also believe the price of LPG 
should be tied to that of crude oil. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 11482 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 11522, 11524 


9685 (MLM—2501) Preliminary archaeological survey of pro- 
posed gas well locations in Green Township (Scioto County) and 
Elizabeth Township (Lawrence County) Ohio. Black, D.B.; Peebles, 
C.S.; Zielinski, R.E. (Mound Facility, Miamisburg, OH (USA)). 24 
pro 1978. Contract EY-76-C-04-0053. 33p. Dep. NTIS, PC A03/MF 
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The present archaeological survey and cultural resource as- 
sessment were conducted for the United States Department of 
Energy, Morgantown Energy Technology Center in areas to be 
disturbed by gas well drilling and holding pond construction. The 
project area is the Pine Creek drainage system, which is a tributary 
of the Ohio River in Scioto and Lawrence Counties, Ohio. The 
literature search indicated that prehistoric archaeological sites do 
occur and have been documented in the Pine Creek drainage system. 
Presently, no archaeological sites have been reported in locations of 
direct impact. The literature search also indicated that historic 
features from the early iron industry period, ca. 1840 to 1870, are 
likely to occur throughout the project area. Field reconnaissance 
identified three prehistoric archaeological sites and one historic site 
in and adjacent to the proposed locations of disturbance. Two sites 
were determined to be of significant research value and may be 
nominated to the National Register of Historic Places. Consequently, 
recommendations were made to minimize the adverse effects of the 
proposed drilling project on these archaeological sites. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC, 


9686 (METC/SP—78/6(Vol.1), pp 25-34) Investigation of hy- 
draulic fracturing technology in the Devonian Shale. McKetta, S.F. 
(Columbia Gas System Service Corp., Columbus, OH). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

In two jointly sponsored Department of Energy (DOE) pro- 
grams, Columbia Gas is investigating hydraulic fracturing techniques 
to enhance gas recovery from the impermeable, low pressure De- 
vonian shale reservoir of the eastern United States. The scope of 
investigation encompasses varying the size of the hydraulic fractur- 
ing treatments from conventional to MHF type treatments and 
varying the components in the fracturing process from “historical” 
to novel treatments. The major purpose of this research effort is to 
delineate which treatment type will most effectively and efficiently 
promote gas production from the Devonian Shale. The type of 
hydraulic fracturing processes investigated include the use of foam, 
cryogens, and gelled water. To date, eight MHF treatments and 
eight cryogenic treatments have been conducted in six Columbia 
wells. Aspects of designing these treatments and the results obtained 
thus far from these research endeavors are discussed. 


9687 (METC/SP—78/6(Vol.1), pp 70-83) Rationale for shale 
well stimulation. Young, C. (Science Applications, Inc., Fort Collins, 
CO). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Successful stimulation of a gas reservoir whose porosity and 
permeability are largely due to a discrete natural fracture system 
requires an approach and concordant research efforts which are 
significantly different from those used for more conventional, homo- 
geneous and isotropic reservoirs. Research and field efforts on 
stimulation of the Devonian Shales, carried out in the Eastern Gas 
Shales Project of the Morgantown Energy Technology Center, have 
identified many of the key elements required to develop successful 
stimulation technologies for fractured reservoirs. A review conduct- 
ed by Science Applications, Inc., which included a workshop meet- 
ing held in Morgantown on 18 and 19 May, 1978, has further 
delimited these key elements and has provided recommendations for 
their integration into a program to develop a stimulation rationale 
for shale wells. The development of successful stimulation methods 
for fractured reservoirs requires that: (1) the unique production 
characteristics of such reservoirs be understood and quantitatively 
described, (2) the optimum modifications to formation conditions 
and/or well-bore communication be determined, (3) the physical and 
chemical effect of various stimulation methods be identified and 
modeled, and (4) a program be implemented to fully integrate these 
three aspects. This integration will require close cooperation be- 
tween reservoir engineers, stimulation developers and modelers, and 
field operators. The integrated efforts must include careful field 
monitoring of stimulation effects and consequent production behav- 
ior. 


9688 (METC/SP—78/6(Vol.1), pp 84-98) Hydraulic fracture 
modeling for the Eastern Gas Shales Program. Advani, S.H. (Ohio 
State Univ., Columbus); GangaRao, H.V.S.; Chang, H.Y.; Komar, 
C.A.; Khan, S. Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Results from an ongoing West Virginia University and De- 
partment of Energy research effort on the simulation of hydraulic 
fracture models are presented. These models include the character- 
ization of the coupled formation structural and fracturing fluid flow 
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responses. The structural model is represented by layered linear 
elastic media subjected to in situ stress fields and fluid pressure on 
the vertical crack surface. The flow model includes the effects of 
flow rate, pumping pressure, fluid viscosity, fluid compressibility and 
formation reservoir properties. Predictive results for the estimation 
of the fracture width and area for selected Devonian shale formation 
properties and hydraulic fracturing treatment parameters are illus- 
trated. In addition, design considerations related to penetration of 
cracks across layered media, bottom hole treatment pressure control, 
in situ stress effects, fluid leak-offs in the formation, and foam 
fracturing are discussed. 


9689 (METC/SP—78/6(Vol.1), pp 153-160) Gas Stimulation 
Mapping and Characterization Program. Schuster, C.L. (Sandia 
Labs., Albuquerque, NM). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

Sandia Laboratories has continued the development and field 
testing of the surface electrical potential system. Several experiments 
have demonstrated the ability of this technique to determine fracture 
orientation and asymmetry. Applicability to deeper, smaller, multi- 
zone, and other types of fracturing is continuing to be evaluated. 
Surface seismic recording as a tool to evaluate fracturing has been 
discontinued; however, close-in seismic recording appears to be 
quite valuable. Two different types of experiments revealed a pre- 
ponderance of seismic events associated with hydraulic fracturing. 
Geophones had been grouted into the formation at the Nevada Test 
Site in close proximity to the fracturing experiments in Hole 6. A 
downhole, wall-clamped three-axis seismic system was tested on two 
experiments in the Wattenberg field. All these experiments indicate 
that seismic recordings made close to or in the fracture system 
potentially can be of significant value to assist in fracture mapping. 
A seismic recording system was also installed to monitor a chemical 
explosive stimulation. A portion of the Eastern Shales program is to 
perform hydraulic fracturing with a chemical explosive and to 
detonate the explosive in the fracture. A concern exists as to the 
amount of explosive that achieves a high order detonation. Surface 
seismic monitoring of the event did substantiate that the entire 
amount of explosive was detonated. 


9690 (UCRL—S50036-78-2) LLL gas stimulation program. 
Quarterly progress report, April—June 1978. Hanson, M.E.; Ander- 
son, G.D.; Shaffer, R.J.; Hearst, J.R.; Haimson, B.; Cleary, M.P. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 26 
Jul 1978. Contract W-7405-ENG-48. 20p. Dep. NTIS, PC A02/MF 
AOl. 

The research and accomplishments of the LLL Gas Stimula- 
tion program during the third quarter of Fiscal Year 1978 are 
summarized. We have used two-dimensional models to analyze the 
behavior of hydraulically pressurized fractures near well-bonded 
interfaces that are located between two materials with different 
mechanical moduli. The results of these calculations indicate that 
when a fracture in a lower modulus material approaches an interface 
of a higher modulus material, the Mode I stress-intensity factor at 
the tip decreases as the crack tip nears the interface. In addition, 
when the crack tip penetrates the interface, the Mode I stress- 
intensity factor at that tip is significantly increased. When a pressur- 
ized crack in a higher modulus material approaches an interface with 
a lower modulus material on the other side, just the reverse is true. 
This report also summarizes research on some of the basic concepts 
of fracturing including the fundamental problems of the hydraulic 
fracturing process and crack growth across unbonded interfaces 
under a normal load. These experiments indicate that different 
mechanisms may control propagation across sandstone-sandstone 
and limestone-limestone interfaces. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 9549, 9682, 9683 


9691 Tank supporting structure for ships. Okamoto, T.; Nishi- 
moto, T.; Harada, K.; Murata, S. (to Hitachi Shipbuilding and 
Engineering Co., Ltd.). US Patent 4,000,711. 4 Jan 1977. vp. 

Hitachi Shipbuilding and Engineering Co., Ltd.'s new LNG- 
cargo-tank-support design avoids the need for large support mem- 
bers and allows thermal expansion/contraction without high stresses 
in the tank or the support members. The low-temperature storage 
tank is supported in the hull of a ship by chocks secured to and 
spaced peripherally around the tank and by chock-engaging mem- 
bers carried by the ship's hull. Pressure-resistant heat-insulating pads 
between the chocks and the chock-engaging members are arranged 
to provide sliding surfaces and support the tank horizontally and 
vertically. They also permit thermal contraction/expansion move- 
ments of the tank relative to the ship's hull and compensate for 
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thermal expansion/contraction of the chocks and the chock-engag- 
ing members. 


9692 (NTIS/PS—78/0729) Natural gas: marine transportation 
(a bibliography with abstracts). Report for 1964—June 1978. Haber- 
com, G.E. Jr. (National Technical Information Service, Springfield, 
VA (USA)). Jul 1978. 109p. NTIS PCNO1/MF NO1. 

Abstracts are presented of studies on various aspects of 
marine transportation of liquefied natural gas. This includes reports 
on forecasts, cargo tank design, terminal facilities, spills, safety 
aspects, special tanker design, and handling equipment. (This updat- 
ed bibliography contains 103 abstracts, 25 of which are new entries 
to the previous edition.) 


9693 Vessel comprising a hull for transporting cooled liquefied 
gas. Oiern, P.J.; Osmundsvaag, K.H. (to A/S Akers Mek. Verksted). 
US Patent 4,004,535. 25 Jan 1977. vp. 

Oil and a liquefied gas such as LNG can be transported in this 
Norweigian-developed combined-cargo tanker, which contains sepa- 
rate cargo tanks specially designed to utilize the maximum permissi- 
ble dead weight (loading ability or buoyancy) of the ship. Spherical 
liquefied-gas containers are arranged so that the main part is located 
above deck level while only a smaller part is below deck level. In 
this way, rooms--center and side tanks--are made available for simul- 
taneous transport of oil. The liquefied-gas containers are supported 
on the longitudinal and transverse bulkheads of the hull. 


STORAGE 
REFER ALSO TO CITATION(S) 9682, 9683 


9694 Design and construction of a seawater supply and brine 
discharge system for the hornsea salt cavity installation. Sutherland, 
V.; Hughes, J.E. (British Gas Corp.). Gas Eng. Manage.; 18: No. 3, 
54-64(Mar 1978). 

The U.K.’s Gas Council has approved in principle a project 
for storing LNG (liquefied natural gas), in its gaseous state, at high 
pressure in large underground cavities dissolved out of salt. As part 
of this overall project, the U.K. Pipelines Department was given the 
responsibility for making available a seawater supply to the salt 
cavity site and also constructing the necessary pipelines for disposal 
of the brine produced on the outlet of the leaching process. This 
article concentrates on the planning, design and construction of the 
seawater intake and brine disposal systems. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 9662, 10861, 11186 


9695 (NTIS/PS—78/0423) Oil shale mining, processing, uses, 
and environmental impacts. Volume 2. 1976—April 1978 (citations 
from the NTIS data base). Report for 1976—April 1978. Hundemann, 
A.S. (National Technical Information Service, Springfield, VA 
(USA)). May 1978. 273p. NTIS PC NO1/MF NOI. 

Government-funded research on exploration, mining, retort- 
ing, chemistry, environmental impacts, and policies relating to oil 
shale research is covered. Abstracts discuss such things as oil shale 
air and water pollution control, production of synthetic fuels, use of 
spent oil shale in road construction, identification of research and 
development priorities, and in situ recovery of shale oil. (This 
updated bibliography contains 266 abstracts, 118 of which are new 
entries to the previous edition.) 


9696 (NTIS/PS—78/0424) Oil shale mining, processing, uses, 
and environmental impacts. Volume 2. 1976—April 1978 (citations 
from the Engineering Index data base). Report for 1976—April 1978. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, VA (USA)). May 1978. 281p. NTIS PC AO1/MF NO1. 

Worldwide research on exploration, mining, retorting, chem- 
istry, thermal studies, environmental impacts, and policies relating to 
oil shale research is discussed. A few abstracts deal with the produc- 
tion of synthetic fuels from shale oil and the economics of oil shale 
operations. (This updated bibliography contains 272 abstracts, 141 of 
which are new entries to the previous edition.) 


RESERVES AND EXPLORATION 


9697 (CONF-7608122—, pp 11-16) Oil shale as a source of 
hydrocarbons in Australia. Samson, D.A. 1976. 
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From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Oil shale, which is a sedimentary rock containing up to 30 
percent by weight of organic matter, is a potential source of prod- 
ucts which are currently being obtained from petroleum. To produce 
crude oil, the oil shale must be mined, crushed and retorted (at 
500°). The highly efficient sequential flow retorting system was 
found to be suitable for processing Australian oil shales. An econom- 
ic analysis has shown that a plant producing 10,000 barrels per day 
of shale oil, costing $18 million initially and $15 million per annum to 
run, would return 20 percent p.a., if the shale oil selling price was 
$4.76 per barrel. The process appears to be environmentally safe and 
a portion of the used shale could in some instances be returned to the 
mine. 


9698 French oil shale. Breton, R.; Clarac, E.; Combaz, A.; 
Espitalie, J.; Goni, J.; Madec, M.; Megnien, C.; de Vergeron, M. 
Sieiessanes de France). Ann. Mines; 184: No. 4, 97-114(Apr 
1978). (In French). 

Oil shale is a potential source of hydrocarbons whose reserves 
largely exceed those available in conventional deposits or in bitumi- 
nous sands. Moreover, there is likelihood that other valuable sub- 
stances will be found in this type of shale. The authors present a 
historical review of oil-shale exploitation in France, discuss the most 
important reserves of oil shale in France as well as in the rest of 
West Europe, and describe the findings of a French study group 
established to determine the hydrocarbon potential of oil shales in 
the Nancy region of France. The economics of the open-cast meth- 
ods of mining oil shale are analyzed. 6 refs. 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 9664, 9667, 9668, 9669, 9671, 9713 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 9686, 9687, 9688, 9697, 9698 


9699 (PB—276085) Water management in oil shale mining. 
Volume I. Main text. Final report. Brown, A.; Schauer, M.I.; Rowe, 
J.W.; Haley, W. (Golder Associates, Inc., Kirkland, WA (USA)). 
Sep 1977. Contract JO265019. 428p. NTIS PC A19/MF AO1. 

This report details work performed and results obtained in a 
study of the water management aspects of oil shale mining and 
retorting in the Piceance Creek Basin. Three specific sites were 
investigated, and optimal water management systems for both con- 
ventional and in situ extraction processes were generated. Water- 
related legal and environmental constraints on development were 
identified and the water management schemes were developed in 
compliance with these regulations. Limitations on shale oil produc- 
tion implied by limited water supplies were evaluated. Potential 
basin-wide effects of development were evaluated using a computer 
model, and mitigation strategies were developed. Recommendations 
for additional investigation and analyses were presented. 


9700 (PB—276086) Water management in oil shale mining. 
Volume II. Appendices. Final report. Brown, A.; Schauer, M.L; 
Rowe, J.W.; Heley, W. (Golder Associates, Inc., Kirkland, WA 
(USA)). Sep 1977. Contract J0265019. 318p. NTIS PC A1l4/MF 
AOl. 


Contents: Bibliography; Legal and regulatory aspects of 
water management in a Colorado oil shale industry; Manual analysis 
of inflow to underground mines in tabular sedimentary deposits; 
Mine infow analysis results; Golder Associates’ finite element com- 
puter programs for groundwater flow; Holes with hydrology infor- 
mation, Piceance Creek Basin, Colorado; Predicted inflow to a 
proposed block caving demonstration mine, horse draw, Piceance 
Basin, Colorado. 


9701 Mining oil shale. Crookston, R.B. (Oil Shale Corp., Los 
Angeles). Underground Space; 2: No. 4, 229-241(Jun 1978). 

Mining oil shale in Colorado for the first commercial oil shale 
venture has been optimized by Colony in terms of the best mining 
method and equipment available today. A discussion of the progress 
toward optimization of mining by Colony and others and of the 
nature and extent of oil shale in Colorado and Utah leads into a 
recitation of the potential for improvements. Some of the problems 
of the “yet to be” oil shale industry, with a look at yesterday, the 
status and activity of the industry today and the promise of tomor- 
row, provide useful information for the uninitiated. 
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OIL PRODUCTION, RECOVERY, AND REFINING 


REFER ALSO TO CITATION(S) 9697 


IN SITU METHODS, TRUE AND MODIFIED 


9702 (UCRL—S50016-78-2, pp 14-19) Analysis of heat losses 
and the design of a backheater control system for the LLL oil shale 
retort. 30 Jun 1978 

In Mechanical Engineering Department quarterly review, 
April—June 1978. 

The 0.3-m-dia oil shale retort was modeled using the TRUMP 
thermal analysis code. It is finite differenced using the FED comput- 
er code. The active retort length is divided into 70 increments, and 
the Vermiculite insulation is divided into four increments in the 
radial direction. The gas and shale nodes are coincident, but the gas 
flows downward from one gas node to the next. The parameters 
from the latest test done in the retort, Run S11, were used as the 
problem input and the calculated results were compared with this 
run. In the actual tests, the heat needed to decompose the kerogen in 
the shale to form oil is obtained by burning the residue carbon. This 
combustion heat is simply modeled by generating heat in each 
successive shale node as the flame front moves downward. No 
attempt is made to model the complex chemical processes. Instead, 
the magnitude of this heat generation is adjusted to yield gas 
temperatures that agree with test data from Run S11. The power 
from the 10 electric sidewall heaters is controlled by the heater 
control analog used in Test Run S11. Using temperature differences 
and rates of temperature change, an approximate value of the shale- 
to-inner shell heat loss can be determined by heat balance for each 
retort section. The objective of the heater control is to supply 
sufficient heater power to make this heat loss zero. Since a minimum 
number of thermocouples is used, experimental constants will prob- 
ably be needed to obtain the actual heater power required. 


9703 Method and apparatus for recovering viscous petroleum 
from thick tar sand. Anderson, D.J. (to Chevron Research Co.). US 
Patent 4,120,357. 17 Oct 1978. Filed date 11 Oct 1977. 8p. 

Recovery of viscous petroleum such as from a thick tar sand 
formation is assisted using a closed-loop flow path formed in a 
production well extending from the earth’s surface through a sub- 
stantial portion of the formation for conducting hot fluid to reduce 
the viscosity of the petroleum in the formation to develop a first 
potential passage in the formation outside the flow path into which a 
hot drive fluid is injected through an injection well to promote 
movement of the petroleum to the production well for production 
and to develop a second potential passage for fluid flow in the 
formation from a linearly spaced apart injection well for injection of 
a hot drive fluid to further promote movement of additional petro- 
leum to the production well. 


9704 Method for providing fluid communication for in situ shale 
retort. Knepper, J.C.; Grossman, E.L. (to Standard Oil Co. (Indi- 
ana)). US Patent 4,120,355. 17 Oct 1978. Filed date 30 Aug 1977. 
12p. 

Disclosed is a method for providing communication with a 
subterranean oil shale retort. This method can be used to provide a 
means of introducing fluids, such as a slurry of spent oil shale in 
water, into a retort. The method for providing lateral communica- 
tion with a subterranean oil shale retort containing a rubblized 
retortable mass of oil shale, said retort being substantially surround- 
ed by a mass of unmined formation comprises drilling at least one 
hole through the unmined formation adjacent to the retort; and 
providing communication between at least one of said holes and an 
adjacent retort; so that said drill hole can be used to communicate 
fluids to said retort. Fluids can be introduced into a spent retort 
which will form a supporting structure within said retort. 


9705 Determining the locus of a processing zone in an in situ oil 
shale retort by pressure monitoring. Ridley, R.D.; Burton, R.S. III. 
(to Occidental Oil Shale, Inc.). US Patent 4,120,354. 17 Oct 1978. 
Filed date 3 Jun 1977. 14p. 

The locus of a processing zone advancing through a frag- 
mented permeable mass of particles in an in situ oil shale retort in a 
subterranean formation containing oil shale is determined by moni- 
toring pressure in the retort. Monitoring can be effected by placing a 
pressure transducer in a well extending through the formation adja- 
cent the retort and/or in the fragmented mass such as in a well 
extending into the fragmented mass. 


9706 Recovery of hydrocarbons by in situ thermal extraction. 
Butler, R.M.; Bombardieri, C.C.; Slevinsky, B.A. (to Exxon Produc- 
tion Research Co.). US Patent 4,116,275. 26 Sep 1978. Filed date 14 
Mar 1977. 10p. 

Disclosed is a method for recovering hydrocarbons from a 
hydrocarbon-bearing formation. A wellbore is drilled to penetrate 
the formation and to extend, preferably substantially horizontally, 
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into the formation for a suitable distance. The well is completed with 
a slotted or perforated casing means and with dual concentric tubing 
strings. The tubing strings comprise an inner tubing and a surround- 
ing larger diameter outer tubing. The inner tubing cooperates with 
the outer tubing to form a first annular space and the outer tubing 
cooperates with the casing means to form a second annular space. 
After the wellbore is suitably completed, a heated fluid is circulated 
within the casing means such that the heated fluid passes through a 
portion of the first annular space to heat the well and to provide a 
fluid flow path through both the first and second annular spaces. 
After the well is suitably heated, a heated fluid is injected into the 
formation through at least a portion of the second annular space. 
Subsequently, formation hydrocarbons are produced from formation 
by means of the well. 


9707 Removal of sulfur dioxide from process gas using treated 
oil shale and water. Ridley, R.D. (to Occidental Oil Shale, Inc.). US 
Patent 4,093,026. 6 Jun 1978. Filed date 15 Apr 1977. 12p. 

Sulfur dioxide is removed from a process gas by passing the 
process gas through a fragmented permeable mass of particles con- 
taining treated oil shale and including alkaline earth oxides. Water in 
the fragmented mass combines with alkaline earth oxides in the 
fragmented mass and sulfur dioxide in the process gas with resultant 
removal of sulfur dioxide from the process gas. 


SURFACE METHODS 


9708 Indirect heating pyrolysis of oil shale. Jones, J.B. Jr.; 
Reeves, A.A. (to Paraho Corp.). US Patent 4,116,810. 26 Sep 1978. 
Filed date 24 May 1976. 10p 

Hot, non-oxygenous gas at carefully controlled quantities and 
at predetermined depths in a bed of lump oil shale provides pyrolysis 
of the contained kerogen of the oil shale, and cool non-oxygenous 
gas is passed up through the bed to conserve the heat inventory for a 
viable process. The bed, being fed at the top with raw shale and 
retorted shale being removed at the bottom, provides a constant 
depth, continuously moving bed of shale, for a continuous process. 


9709 Shale oil retention on crushed unretorted shale. Hines, 
A.L. (Colorado School of Mines, Golden); Duvall, J.J. In Situ; 2: 
No. 2, 117-126(1978). 

The ability to predict the quantity of oil retained on unretort- 
ed shale is necessary if viable models of the retorting process are to 
be formulated. A knowledge of the amount of retained oil is impor- 
tant because a portion of it may be cracked and thus increase the 
quantity of carbon residue found on the spent shale. Carbon residue 
not only provides a significant portion of the energy needed to 
sustain retorting but also plays an important role in the kinetics of 
the process. In this study, retention data of oil on unretorted shale 
are presented for shale samples ranging in size from '/2 inch to 
number 14 U.S. mesh. The data are correlated in terms of the 
residual saturation and capillary number. 


REFINING 
REFER ALSO TO CITATION(S) 9616, 9618 


9710 (AD-A—053106) Evaluation of methods to produce avi- 
ation turbine fuels from synthetic crude oils, Phase 3. Volume III. 
Final report, 24 April 1976—30 April 1977. Taylor, W.F.; Kaufman, 
J.L.; Brown, E.C.; Cunningham, A.R.; Smith, C.A. (Exxon Research 
and Engineering Co., Linden, NJ (USA). Government Research 
Lab.). Jun 1977. Contract F33615-74-C-2036. 88p. (EXXON/GRU— 
3PEA.77). NTIS PC A05/MF AO1. 

An engineering planning study was made of the effect of 
processing shale oil in a refinery processing both shale oil and 
petroleum to a full product slate including jet fuel. This study was 
part of an overall program the object of which was to investigate the 
feasibility of producing aviation turbine fuels from synthetic crude 
oils. In this Phase 3 engineering pianning study the results and 
conclusions of the Phase 1 state-of-the-art assessment and Phase 2 
pilot plant experimental study were further investigated. The Exxon 
RESCUE Linear Program for Refinery Planning was used to pro- 
vide a framework for the analysis. The study which involved a 
number of arbitrary but well-defined assumptions, was done in the 
context of a grass roots refinery processing shale oil and petroleum 
in segregated operations. Shale oil processing was restricted to 
distillation and hydrotreating of the kerosene and gas oil fractions, 
whereas petroleum processing involved a full spectrum of refinery 
processes with a relatively high level of conversion of heavier 
fractions to lighter fractions to meet a high motor gasoline demand. 


9711 Denitrogenation of syncrude. Smith, R.H. (to Atlantic 
Richfield Co.). US Patent 4,090,951. 23 May 1978. Filed date 6 Jun 
1977. 4p. 

A method for reducing the nitrogen content of a syncrude 
feed obtained from at least one of oil shale, tar sands, and coal 
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wherein syncrude is mixed with an adsorbent which is effective for 
adsorbing nitrogen materials from the syncrude feed and also effec- 
tive as a catalytic cracking catalyst for the syncrude feed. The 
mixture is settled into a first phase of low nitrogen syncrude material 
and a second phase of adsorbent and high nitrogen syncrude feed. 
The first phase can be subjected to additional light or mild hydro- 
treating, i.e. low temperature, high space velocity, etc. The second 
phase is stripped to separate low nitrogen syncrude material which is 
combined with the hydrotreated low nitrogen material to form a first 
low nitrogen syncrude product. The stripped second phase is cata- 
lytically cracked to produce a second low nitrogen syncrude prod- 
uct. The adsorbent from the cracking step is regenerated by heating 
to at least 1000°F in the presence of air or oxygen and the regenerat- 
ed adsorbent is used either in the mixing step or the cracking step of 
the process. 


PURIFICATION 


9712 Catalytic hydrodenitrogenation of basic and non-basic ni- 
trogen compounds in athabasca bitumen distillates. Furimsky, E.; 
Ranganathan, R.; Parsons, B.I. (Dept. of Energy, Mines and Re- 
sources, Ottawa, Ontario). Fuel; 57: No. 7, 427-430(Jul 1978). 

The denitrogenation of distillates derived from Athabasca 
bitumen over several unpromoted and promoted molybdenum 
oxide/alumina catalysts has been studied. The removals of both the 
basic and non-basic nitrogen compounds are compared for a heavy 
gas oil and a coker kerosene distillate. The addition of MoO$sub 3$ 
to alumina had a much more pronounced effect on the removal of 
non-basic nitrogen compounds than of basic ones. Comparison of 
several nickel- and cobalt-promoted catalysts showed that the deni- 
trogenation activity of catalysts increased with the promoter/molyb- 
denum ratio up to an atomic ratio of about 0.6. 14 refs. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 9717 


9713 (METC/SP—78/6(Vol.1), pp 129-137) Chemical and 
physical properties of Michigan Antrim shale. Young, D.C. (Dow 
Chemical Co., Midland, MI). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

In Second Eastern Gas Shales symposium: preprints. 

The Dow Chemical Company has completed two years of a 
four-year, $14 million contract with DOE in a project to assess the 
feasibility of recovering energy from Antrim oil shale by an in situ 
process. A significant part of this project, shale characterization, is 
being carried out in five universities in Michigan under subcontracts 
with Dow. While the objective of this contract is different from that 
of the Eastern Gas Shales Project, the shale characterization work is 
similar. Contact between participants in the two projects should be 
mutually beneficial. The purpose of this paper is to outline the 
studies of chemical and physical properties of Antrim shale which 
are underway and to identify the individuals and institutions in- 
volved. Representative results which have been obtained to date are 
included. 


9714 Characterization of kerogens and study of their evolution 
by infrared spectroscopy: carbonyl and carboxyl groups. Robin, P.L.; 
Rouxhet, P.G. (Universite Catholique de Louvain, Belgium). Geo- 
chim. Cosmochim. Acta; 42: No. 9, 1341-1349(Sep 1978). 

Measurements of the absorption coefficient of the band 
around 1710cm™~', combined with adequate chemical treatments, 
allow an evaluation of the importance of carbonyl, carboxylic acid 
and ester groups in various series of kerogens. The concentration of 
carbonyl and acid groups, the concentration of oxygenated functions 
other than carbonyl or carboxyl, and the total oxygen content are 
higher in shallow kerogens originating from higher plants than in 
those containing an important algal contribution; however the con- 
centration of ester groups varies in the opposite direction. The 
carboxylic acid groups are the most sensitive to catagenetic evolu- 
tion or pyrolysis. The carbonyl groups are removed progressively as 
evolution proceeds but a fraction of them is retained up to advanced 
degrees of evolution. Study of the band at 1630cm™' has shown that, 
besides the bending vibration of molecular water, there is some 
contribution of bridged quinones and unsaturated hydrocarbons. 
However at least 50% of the absorption coefficient is due to polyar- 
omatic structures. This band is generally much more intense for 
kerogens originating from higher plants. 


9715 Oil-shale kerogen: low temperature degradation in molten 
salts, Bugle, R.C.; Wilson, K.; Olsen, G.; Wade, L.G. Jr.; Oster- 
young, R.A. (Colorado State Univ., Ft. Collins). Nature (London); 
274: No. 5671, 578-580(10 Aug 1978). 


ERA VOL. 4, NO. 5 


From results on cholesterol and other model systems, the 
following process apparently takes place when Green River kerogen 
is placed in a basic tetrachloroaluminate melt. Initially, hydrogen 
cations form which subsequently recombine with excess chloride, 
producing hydrogen chloride gas which escapes from the melt. The 
kerogen radicals formed can abstract labile hydrogen from another 
part of the kerogen macromolecule. These recombinations continue 
as free hydrogen cations and recombine with chloride resulting in an 
increase in the aromatic character while the macromolecule’s size 
reduces from the various splittings which can occur. It is believed it 
is this mechanism involving a mode of free radical intramolecular 
disproportionation combined with the ability of the melt to permeate 
the inorganic matrix of the shale which results in the ability to 
extract soluble organic material from Green River kerogen. 


9716 Analysis of asphaltenes by carbon and proton nuclear 
magnetic resonance spectroscopy. Dereppe, J.; Moreaux, C.; Castex, 
H. (Univ. of Louvain, Belgium). Fuel; 57: No. 7, 435-441(Jul 1978). 

A method for characterization of asphaltenes has been used to 
derive a series of parameters needed for monitoring processes like 
hydrogenation or dehydrogenation. The method developed here is 
based on a minimum of assumptions and takes explicitly into account 
the effects of the oxygen atoms on the chemical shift of the adjacent 
$sup 13$C atoms. Moreover, the integrated intensities characterizing 
ring junction or substituted and unsubstituted carbon atoms are no 
longer determined on a chemical shift basis but are calculated by 
using parameters extracted from $sup 1$H and $sup 13$C spectra. 
Factors influencing quantitative $sup 13$C measurements on asphal- 
tenes in the Fourier transform mode are briefly discussed. 28 refs. 


DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 9717 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 9575 


WASTE RESEARCH AND MANAGEMENT 


9717 (AD-A—053999) A review of the physical and engineering 
properties of raw and retorted oil shales from the Green River forma- 
tion. Final report. Snethen, D.R.; Farrell, W.J.; Townsend, F.C. 
(Army Engineer Waterways Experiment Station, Vicksburg, MS 
(USA)). Mar 1978. Contract H0262064. 63p. (WES-MP-S—78-3). 
NTIS PC A04/MF AOl1. 

The disposal of retorted oil shale is a problem of major 
proportion since each ton of raw oil shale entering currently used 
surface retort processes yields approximately 1600-1700 Ib of retort- 
ed shale. Several options are available for disposal of retorted oil 
shales: (a) filling the deep, narrow canyons of the oil shale mine area 
with the spent shale, (b) backfilling the mine with spent shale as raw 
shale is removed, and (c) using the spent shale for productive uses. 
All of these options involve a determination and working knowledge 
of the geotechnical properties of the retorted oil shale. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 9699, 9700 


9718 (PB—276617) Environmental impacts of oil shale develop- 
ment. Meyers, D.L. (Stanford Research Inst., Menlo Park, CA 
(USA). Center for Resource and Environmental Systems Studies). 
Nov 1977. Contract EPA-68-01-2940. 34p. NTIS PC A03/MF AOI. 

This report presents a state of the art description of the oil 
shale industry. The report particularly relates to oil shale mining, 
retorting, and refining in Greenville, Colorado. The possible effects 
of oil shale development on pollution, public health, and population 
growth are discussed. 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 11186 
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RESERVES 
REFER ALSO TO CITATION(S) 9747 


9719 Geologic map of Grants uranium region. Socorro, NM; 
Bureau of Mines and Mineral Resources (1977). vp. $6.00. 

Three maps are included, covering the Grants region in 
McKinley, Sandoval, Bernalillo, and Valencia counties in New 
Mexico. The uranium reserves in New Mexico are estimated to be 
120 million tons of ore (0.19% UsOs), or 55% of total U.S. tons. 
Undiscovered or potential reserves may amount to as much as 200 
million tons of 0.15% UsOs. (DLC) 


9720 Rubidium--strontium minimum ages of sedimentation, ura- 
nium mineralization and provenance, Morrison Formation (Upper Ju- 
rassic), Grants mineral belt, New Mexico. Lee, M.J. (Continental Oil 
Co., Albuquerque, NM); Brookins, D.G. Am. Assoc. Pet. Geol. Bull.; 
62: No. 9, 1673-1683(Sep 1978). 

U--Pb dates from the Grants mineral belt of New Mexico are 
discordant and yield minimum dates of approximately 87 to 113 m.y. 
for the age of uranium mineralization. Analysis of ore stage and pre- 
ore clay minerals by the Rb--Sr isochron method is more reliable 
than other methods of age determination and indicates the minimum 
age of sedimentation of the Morrison Formation to be 139 to 157 
m.y. (Late Jurassic). The age of uranium mineralization in the 
Ambrosia Lake and Smith Lake districts is interpreted to be about 
139 +- 10 m.y., and that of uranium mineralization in the Laguna 
district is approximately 110 to 115 +- 10 m.y. Mixed provenance is 
indicated; volcanogenic detritus may represent contemporaneous 
Late Jurassic source material, but part of the plutonic detritus 
probably has been derived from a 1.3-b.y. old terrane. 


9721 I and L uranium and thorium vein system, Bokan Moun- 
tain, southeastern Alaska, Staatz, M,H. (Geological Survey, Denver, 
CO). Econ. Geol.; 73: No. 4, 512-523(Jun-Jul 1978). 

The I and L veins are noteworthy because they contain 
significant amounts of associated uranium, thorium, and rare earths-- 
an uncommon combination--and because of the distribution of their 
rare earths. The one to at least nine steep parallel to subparallel veins 
that form the main vein system strike northwestward and extend for 
1.6 miles (2.6 km) from the east side of Bokan Mountain to the West 
Arm of Kendrick Bay. The mineralogy of the veins is complex; 
uranium, thorium, and the rare earths occur in several minerals from 
different parts of the veins. Uranium generally occurs in thorium- 
bearing uraninite, but in several of the transverse veins it is found in 
brannerite. Thorite is the principal thorium mineral in the northwest 
and central part of the vein system. 11 refs. 


9722 Australian uranium reserves: their influence on world 
energy crisis. Liddy, J.C. Aust. Min.; 71: No. 4, between p 18 and 
28(Apr 1978). 

Major mineralization at present is confined to narrow zones 
of the Precambrian shield in the Northern Territory, Queensland and 
South Australia. And in Tertiary and possibly younger sediments 
derived from the Precambrian. These discoveries, combined with 
potential already known, has provided Australia with proved re- 
serves to 1977 of 737,000 tonnes of equivalent uranium metal. The 
search is far from complete. Guidelines for future exploration are 
given. 


9723 U.S. uranium supply to the year 2000: abundance or short- 
age. Langlois, J. (CEA, France). Rev. Gen. Nucl.; No. 1, 37-42(Feb- 
Mar 1978). (In French). 

Using estimates originating from different sources, the author 
considers United States uranium reserves and requirements, as well 
as the country’s output capacity. Possible price development and 
United States intervention on the international uranium market are 
also considered. 


9724 Uranium- and thorium-rich monazite from a south-alpine 
pegmatite at Piona, Italy. Gramaccioli, C.M. (Univ., Milan); Segal- 
stad, T.V. Am. Mineral.; 63: No. 7/8, 757-761(1978). 

A green pegmatite mineral from Piona, northern Italy, origi- 
nally described as a phosphate of lanthanum and cerium, has unit- 
cell parameters a = 6.78, b = 6.96, c = 648A, B = 103°54’, in 
agreement with monazite. However, the unusual character of this 
mineral with respect to “ordinary” monazite is evident in some 
physical properties, such as the absorption spectrum in the visible 
region, which shows bands with their maxima at 640 to 680, 555, and 
510 nm, with only weak absorption at 570 to 590 and 522 nm. The 
refractive indices (a approximately equal to 8 = 1.78, y = 1.82) are 
slightly lower than for most monazite specimens. Electron micro- 
probe analysis indicates a content of uranium (16% UQO:) which 
exceeds any previously-reported figure for members of the monazite 
group, and a moderately high content of thorium (11% ThOs). A 
relevant quantity of CaO (4.4%) is also present; silica is nearly absent 
(0.16%). From these data, relationships to cheralite are evident, and 
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the mineral might be considered as a uranium-rich cheralite, or as its 
uranium-bearing equivalent; the name monazite is used on acount of 
the ratio (Ca + U + Th)/(Ce + La + Pr + Nd), which is below 
unity (0.91 against 1.47 for type cheralite). The rare-earth distribu- 
tion shows considerable enrichment of La2zO; (40% of the total rare- 
earth oxides), and depletion of NdeOs (7.75%) and Sm2Os3 (< < 1%) 
with respect to the average observed for monazite. As for most well- 
documented cases of minerals with monazite structure, the substitu- 
tion Si — P is a relatively minor factor in reestablishing the charge 
balance when thorium or uranium are present. 


9725 Mineralogy of radioactive occurrences in the Grenville 
structural province Ontario and Quebec: a preliminary report. Rim- 
saite, J. (Geological Survey of Canada, Ottawa, Ontario). Geol. Surv. 
Can., Pap.; No. 78-1B, 49-58(1978). 

Metamorphic and pegmatitic types of uranium mineralization 
in the Bancroft area, Ontario and in the Mont-Laurier--Cabonga 
area, Quebec were visited during the field season in 1977. Four types 
of occurrences were identified on the basis of uranium/thorium 
ratios and rare earth element content: (1) prospects containing pre- 
dominantly uranium; (2) those containing both uranium and thorium 
close to 1:1 ratio; (3) radioactive showings containing predominantly 
thorium; and (4) those having abundant rare earths minerals, in 
addition to uranium and thorium. The principal differences between 
the occurrences in Ontario and Quebec are discussed. 9 refs. 


9726 Regularities in uranium, ionium, radium and thorium dis- 
tribution in the basins of the Black and Azov seas, Geokhimiya; No. 2, 
230-236(Feb 1977). (In Russian). 

The uranium concentration of deposits in the Black and Azov 
seas is five to seven times or more that in ocean deposits, due to H2S 
reduction of U**® carbonate complexes to U*‘ precipitates. The 7°*U/ 
238 ratio is greater than one due to superior leaching of the 
daughter isotope from river rocks. In the Black Sea the thorium-232 
concentration ranges from 1.4 to 3.9 x 10~° g/l, while in the Azov 
Sea it ranges from 4 to 219 x 10~* g/l. In both the nuclide content is 
highest in coastal areas and estuaries. Ionium (thorium 230) follows a 
similar pattern, with concentrations ranging from 2.5 to 4.2 x 107 
g/l. The less pronounced concentration gradient for Ionium is 
caused by differences in colloidal particle concentration and form, in 
which Ionium is usually adsorbed on larger particles. The concentra- 
tion of radium in the Black Sea appears identical in deep and shallow 
water and equal to 1 x 10~'* g/1, which is close to that of the oceans. 
The radium concentration in the Azov Sea is 1.4 x 10™ g/1. Tables 
1; references 31; 22 Russian, 8 Western. 


9727 Uranium and thorium in the magmatic rocks of the Siberi- 
an platform. Masaytis, V.L.; Smyslov, A.A. (All-Union Scientific 
Research Geological Inst., Leningrad). Geokhimiya; No.. 2, 217- 
229(Feb 1977). (In Russian). 

The uranium and thorium contents of various types and ages 
of rocks from the magmatic formations of the Siberian platform were 
studied. Uranium was measured via luminescence in 1000 samples 
and thorium radiochemically or colorimetrically in 200 samples. The 
average chemical and geological compositions of diabase, dolerite 
and basalt from various geological epochs are discussed. The most 
widely distributed and weakly differentiated magmatic trapp forma- 
tions were characterized by uniform and low uranium and thorium 
contents, which were lower in younger rocks. The generally low- 
ered level of radioactivity in basalt and dolerite with age found is 
probably connected with the decreased quantity of alkali metals, 
particularly potassium, in volcanic products. In the process of proto- 
and hysterocrystallization of basic magma a regular, small increase in 
uranium and thorium content is observed, which is directly propor- 
tional to the content of alkali and SiO2. Trachybasalt contained two 
to three times more uranium and thorium than dolerite and trapp 
basalt of corresponding SiO. concentration, with maximal activity 
found in certain ultrabasic alkaline formations. The increased thor- 
ium to uranium ratio seen in trachite and trachiliparite is due to U*® 
loss during volcanic glass crystallization. The data show that radio- 
geochemical zone formation is connected with the development of 
elevated alkalinity complexes and metasomatoses. The most favora- 
ble epochs for the formation of highly radioactive rocks are the 
midpaleozoic and late paleozoic to early mesozoic periods. Figures 
5; tables 5; references 25: 24 Russian, 1 Western. 


9728 Uranium in rocks of the dunite-harzburgite formation and 
Stratified intrusions. Komarov, A.N.; Zhitkov, Z.S. pp 225-238 of 
Razvitie i primenenie methodov yadernoi geokhronologii. Shukolyu- 
kov, Yu.A. (ed.). Leningrad; Izdatel’stvo Nauka (1976). 

Uranium content and distribution was studied by fragment- 
radiography in petrographic sections. The uranium content in per- 
manent rocks of the dunite-harzburgite formation (Kamchatka, 
Urals) was (1.3 to 2.2) x 10~® g/g in olivinites, peridots and pyroxen- 
ites, and (2.5 to 3.5) x 10~® g/g in serpentinites. There is a similar 
content of uranium in rocks of an analogous composition from the 
Polar Urals. The process of crystallization differentiation of the 
original magma in stratified intrusions (Monchegor plutonic rock, 
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intrusions of the Altai-Sayan Oblast) leads to significant depletion of 
rocks formed from the initial stages of crystallization. The olivinites 
and peridots from those intrusions contain (3.1 to 9.2) x 10~° g/g, 
and the gabbro rocks contain about 30 x 10~® g/g. The preservation 
of a relatively low concentration of uranium in rocks of the dunite- 
harzburgite formation which exist among the significantly uranium- 
richer rocks of the earth's crust was enhanced by the introduction of 
those rocks in the semi-solid state. Sepenitization and certain metaso- 
matic processes of the pyroxenitization and olivinitization type do 
not lead to an increase in uranium coming from the surrounding rock 
series, and therefore represent autometamorphic processes rather 
than allometamorphic ones. A large part of the uranium in the 
investigated ultrabasic and basic rocks, except those containing 
titanium—augite, constitutes a non-structured mixture dispersed both 
among rock-forming minerals and in them. Accessory uranium- 
containing minerals were not found in rocks of the dunite-harzbur- 
gite formation but they have 8 to 60% concentrations of uranium in 
rocks of stratified intrusions. 19 references, 1 diagram, 4 tables. 


EXPLORATION 
REFER ALSO TO CITATION(S) 9722, 9853, 11621 


9729 (GJBX—100(78)(2-C)) Aerial radiometric and magnetic 
reconnaissance survey of portions of the Great Plains and Central 
Lowlands, Broken Bow Quadrangle. (Texas Instruments, Inc., Dallas 
(USA)). Jun 1978. Contract EY-76-C-13-1664. 50p. Dep. NTIS, PC 
A03/MF AOl. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter survey of the Broken Bow Quadrangle, Nebraska, are presented. 
The work was done by Texas Instruments Incorporated under 
Bendix Field Engineering Corporation Subcontract No. 77-072-L as 
part of the U.S. Department of Energy National Uranium Resource 
Evaluation (NURE) program. Descriptions of instrumentation and 
methods are given in Volume 1 of this final report. Statistical and 
geologic analysis of the radiometric data revealed 26 uranium 
anomalies worthy of field checking as possible prospects. The clus- 
ters of anomalies in the central northwest and central southwest part 
of the quadrangle are associated with outcrops of the Ogallala 
Formation which is believed to have the best potential for possible 
economic uranium deposits. 


9730 (GJBX—100(78)(Vol.1)) Aerial radiometric and magnetic 
reconnaissance survey of portions of the Great Plains and Central 
Lowlands. Final report. (Texas Instruments, Inc., Dallas (USA)). Jun 
1978. Contract EY-76-C-13-1664. 66p. Dep. NTIS, PC E13/MF 
E13. 

Instrumentation and methods used for a DOE-sponsored 
high-sensitivity, aerial gamma-ray spectrometer and magnetometer 
survey of the Sioux City, O'Neill, Broken Bow, Grand Island, 
Beloit, Great Bend, Pratt, Dodge City, La Junta, Lamar, Wichita, 
Joplin, Enid, and Tulsa NTMS, 1 : 250,000 scale quadrangles are 
described. The objective of the work was to define those areas 
showing surface indications of a generally higher uranium content 
where detailed exploration for uranium would most likely be suc- 
cessful. A DC-3 aircraft, equipped with a gamma-ray spectrometer 
using nine large-volume Nal detectors, two 400-channel analyzers, 
and ancillary geophysical and electronic equipment, was used. The 
first-priority uranium anomalies (showing simultaneously valid eU, 
eU/eTh and eU/K anomalies) were interpreted to evaluate their 
possible origin and signficance. Results of the interpretation, along 
with significance factor profile maps, stacked profiles, histograms, 
and statistical summary tables, are presented in separate individual 
quadrangle reports issued as Volumes 2-A through 2-N of this final 
report. It is concluded that, although the probability of finding large 
economic uranium deposits (as judged by today’s standards) is not 
considered great based on present known occurrences, the strongest 
first-priority uranium anomolies deserve follow-up investigation to 
determine their cause and to evaluate further the uranium potential 
of the area.A geochemical evaluation of the gamma-ray spectrom- 
eter data indicates this region to be very favorable for the formation 
of epigenetic uranium accumulations, based on a comparison with 
data from the Casper Quadrangle in Wyoming. 


9731 (GJBX—100(78)(Vol.2-A)) Aerial radiometric and mag- 
netic reconnaissance survey of portions of the Great Plains and 
Central Lowlands, Sioux City Quadrangle. (Texas Instruments, Inc., 
Dallas (USA)). Jun 1978. Contract EY-76-C-13-1664. 148p. Dep. 
NTIS, PC A07/MF AO1. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter survey of the Sioux City Quadrangle, Nebraska, are presented. 
The work was done by Texas Instruments Incorporated under 
Bendix Field Engineering Corporation Subcontract No. 77-072-L as 
part of the U.S. Department of Energy National Uranium Resource 
Evaluation (NURE) Program. Descriptions of instrumentation and 
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methods are given in Volume | of this final report. Statistical and 
geologic analysis of the radiometric data revealed 36 uranium 
anomalies worthy of field checking as possible prospects. Another 
five statistically significant anomalies are suspected of being road fill 
or outcrop of shale along road cuts, and these should be verified. 
The clusters of anomalies in the northwest and north-central part of 
the quadrangle appear to be associated with outcrops of the Ogallala 
Formation or possibly the Dakota Sandstone (in subcrop) which are 
believed to have the best potential for possible economic uranium 
deposits. The Pierre Shale may have long-range potential as a low- 
grade uranium source if the Sharon Springs Member is present in 
this quadrangle. 


9732 (GJBX—100(78)(Vol.2-D)) Aerial radiometric and mag- 
netic reconnaissance survey of portions of the Great Plains and 
Central Lowlands, Grand Island Quadrangle. (Texas Instruments, 
Inc., Dallas (USA)). Jun 1978. Contract EY-76-C-13-1664. 146p. 
Dep. NTIS, PC A07/MF AO1. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter survey of the Grand Island Quadrangle, Nebraska, are present- 
ed. The work was done by Texas Instruments Incorporated under 
Bendix Field Engineering Corporation Subcontract No. 77-072-L, as 
part of the U.S. Department of Energy National Uranium Resource 
Evaluation (NURE) Program. Descriptions of instrumentation and 
methods are given in Volume 1 of this final report. Statistical and 
geologic analysis of the radiometric data revealed 35 uranium 
anomalies worthy of field checking as possible prospects. The clus- 
ters of anomalies in the northeast, northwest, and southern parts of 
the quadrangle are associated with Quaternary, Tertiary, and Terti- 
ary-Cretaceous rocks, respectively. The Ogallala Formation is be- 
lieved to have the best potential for possible economic uranium 
deposits. The Pierre Shale may have long-range potential as a low- 
grade uranium source if the Sharon Springs Member is present in 
this quadrangle. 


9733 (GJBX—100(78)(Vol.2-E)) Aerial radiometric and mag- 
netic reconnaissance survey of portions of the Great Plains and 
Central Lowlands, Beloit Quadrangle. (Texas Instruments, Inc., 
Dallas (USA)). Jun 1978. Contract EY-76-C-13-1664. 150p. Dep. 
NTIS, PC A07/MF AOl1. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter survey of the Beloit Quadrangle, Kansas, are presented. The 
work was done by Texas Instruments Incorporated under Bendix 
Field Engineering Corporation Subcontract No. 77-072-L as part of 
the U.S. Department of Energy National Uranium Resource Evalua- 
tion (NURE) Program. Descriptions of the instrumentation and 
methods are given in Volume 1 of this final report. Statistical and 
geologic analysis of the radiometric data revealed 19 anomalies 
worthy of field checking as possible prospects. Of the 19 anomalies, 
13 are located in or are suspected of being associated with the 
Tertiary Ogallala Formation and the Cretaceous Dakota Sandstone, 
which are believed to have the best potential for economic deposits. 
Three groups of anomalies are noted: those located at or near the 
Tertiary-Cretaceous boundary, those found in a cluster within the 
Cretaceous Niobrara Formation, and those clustered in the southern 
part of the quadrangle in Cretaceous Carlile Shale and Dakota 
Sandstone. 


9734 (GJBX—100(78)(Vol.2-1)) Aerial radiometric and magnet- 
ic reconnaissance survey of portions of the Great Plains and Central 
Lowlands, La Junta Quadrangle. (Texas Instruments, Inc., Dallas 
(USA)). Jun 1978. Contract EY-76-C-13-1664. 184p. Dep. NTIS, PC 
A09/MF AOl1. 

This volume presents the results of a high-sensitivity aerial 
gamma-ray spectrometer and magnetometer survey of the La Junta 
Quadrangle, Colorado and Kansas. The work was done by Texas 
Instruments Incorporated under Bendix Field Engineering Corpora- 
tion Subcontract No. 77-072-L, as part of the U.S. Department of 
Energy National Uranium Resource Evaluation (NURE) Program. 
Instrumentation and methods descriptions are given in Volume 1 of 
this final report. Statistical and geologic analysis of the radiometric 
data revealed 19 uranium anomalies worthy of field checking as 
possible prospects. The Morrison, Dakota, and Ogallala Formations 
in the vicinity of the Las Animas Arch appear to hold the most 
promise for potential economic uranium deposits. 


9735 (GJBX—100(78)(Vol.2-J)) Aerial radiometric and magnet- 
ic reconnaissance survey of a portion of the Great Plains and Central 
Lowlands, Lamar Quadrangle. (Texas Instruments, Inc., Dallas 
(USA)). Jun 1978. Contract EY-76-C-13-1664. 180p. Dep. NTIS, PC 
A09/MF AO1. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Lamar Quadrangle, Colorado 
and Kansas, are presented. Instrumentation and methods are de- 
scribed in Volume 1 of this final report. The work was done under 
Bendix Field Engineering Corporation Subcontract No. 77-072-L, as 
part of the U.S. Department of Energy National Uranium Resource 
Evaluation (NURE) Program. Statistical and geological analysis of 
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the radiometric data revealed 13 uranium anomalies worthy of field 
checking. Six of these are thought to be caused by anomalously 
radioactive black shale beds in the Pierre and Smoky Hill Shales, 
which may hold long-term future potential as uranium sources. Two 
anomalies in the Dakota Formation may hold the most promise as 
current economic uranium prospects. 


9736 (GJBX—100(78)(Vol.2-L)) Aerial radiometric and mag- 
netic reconnaissance survey of portions of the Great Plains and 
Central Lowlands, Joplin Quadrangle. (Texas Instruments, Inc., 
Dallas (USA)). Jun 1978. Contract EY-76-C-13-1664. 198p. Dep. 
NTIS, PC A09/MF AO1. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Joplin Quadrangle, Missouri 
and Kansas, are presented. The work was done by Texas Instru- 
ments Incorporated under Bendix Field Engineering Corporation 
Subcontract No. 77-072-L, as part of the U.S. Department of 
Energy, National Uranium Resource Evaluation (NURE) Program. 
Descriptions of instrumentation and methods are given in Volume | 
of this final report. Statistical and geologic analysis of the radiomet- 
ric data revealed 13 uranium anomalies worthy of field checking as 
possible prospects. These are believed to be related to uraniferous 
black shales in Pkc (Kansas City Group), and coaly carbonaceous 
beds near the contact between Pm (Marmaton Group) and Pcc 
(Cherokee Group and Cabaniss Subgroup). 


9737 (GJBX—100(78)(Vol.2-N)) Aerial radiometric and mag- 
netic reconnaissance survey of portions of the Great Plains and 
Central Lowlands, Tulsa Quadrangle. (Texas Instruments, Inc., Dallas 
(USA)). Jun 1978. Contract EY-76-C-13-1664. 256p. Dep. NTIS, PC 
A12/MF AOl. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Tulsa Quadrangle, Oklahoma, 
Missouri, and Arkansas are presented. The work was done by Texas 
Instruments Incorporated under Bendix Field Engineering Corpora- 
tion Subcontract No. 77-072-L as part of the U.S. Department of 
Energy National Uranium Resource Evaluation (NURE) Program. 
Descriptions of instrumentation and methods are given in Volume 1 
of this final report. Statistical and geologic analysis of the radiomet- 
ric data revealed 2 uranium anomalies worthy of field checking as 
possible prospects. These are believed to be related either to urani- 
ferous black shales in Pch (Chanute Formation) or Pwi (Wann and 
Iola Formations) and in shales in Mpfh (Mississippian Formations) or 
to radium-rich oilfield brines. Anomalies 1, 13, 15, 17, 28, 30 and 31 
fall in a narrow band in the Senora Formation. This band is believed 
to be a continuation of the one associated with the Marmaton 
Group—Cherokee Group and Cabaniss Group contact in the Joplin 
Quadrangle to the north. Many other anomalies are probably related 
to uraniferous shales and coals which may be future, economic, low- 
grade sources of uranium. 


9738 (GJBX—101(78)(Vol.1)) Aerial radiometric and magnetic 
survey: Baker National Topographic Map, Idaho and Oregon. (Geo- 
data International, Inc., Dallas, TX (USA); High Life Helicopters, 
Inc., Puyallup, WA (USA)). 15 Feb 1978. Contract EY-77-C-13- 
1678. 159p. Dep. NTIS, PC E09/MF E09. 

Geo-Life, a joint venture between High Life Helicopters, 
Inc., Puyallup, Washington, and Geodata International, Inc., Dallas, 
Texas conducted an airborne gamma ray and total magnetic field 
survey during the period September 8—18, 1977, which covered a 
region of the states of Oregon and Idaho identified as the Baker 
National Topographic Map, NL, 11-11. The specific area was sur- 
veyed from an aircraft using large-volume radiation detectors with 
associated airborne electronic equipment. Each map line was flown 
in an east-west direction with an average length of 104 miles and 
each tie line was flown in a north—south direction with an average 
length of 69 miles. Map lines and tie lines surveyed were spaced at 
intervals of 3 miles and 12 miles respectively. The data for the total 
area were gathered during September, 1977. The area was surveyed 
from north to south. Map Line 1 was not surveyed because of the 
fallout of '*°Ba/'*°La during heavy rains following September 18, 
1977, as a result of a Chinese nuclear test. ‘*°Ba has a half-life of 12.8 
days. Approximately four half-lives are necessary to allow the '°Ba 
to decay to 5% of its initial concentration. The Baker NTMS report 
is separated into two volumes, Volume | giving the description of 
the program and results, and Volume 2 presenting the flight line 
profile data and statistical analysis results. 


9739 (GJBX—101-78(Vol.2)) Aerial radiometric and magnetic 
survey: Baker National Topographic Map, Idaho and Oregon. (Geo- 
data International, Inc., Dallas, TX (USA); High Life Helicopters, 
Inc., Puyallup, WA (USA)). 1978. Contract EY-77-C-13-1678. 136p. 
Dep. NTIS, PC A07/MF AOl1. 

Volume 2 presents the flight line profile data and statistical 
analysis results from an airborne gamma ray and magnetic field 
survey of a region of the states of Oregon and Idaho identified as the 
Baker National Topographic Map, NL, 11-11. 
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9740 (GJBX—102(78)(Vol.1)) Aerial radiometric and magnetic 
survey: Houston National Topographic Map, Texas Gulf Coast. (Geo- 
data International, Inc., Dallas, TX (USA)). 28 Jun 1978. Contract 
EY-76-C-13-1664. 83p. Dep. NTIS, PC E08/MF E08. 

Volume 1 contains the results from an aerial radiometric and 
magnetic survey of the Houston National Topographic Map area. 
Each map line was flown in an east-west direction with a maximum 
length of 120 miles, and each tie line was flown in a north-south 
direction with a maximum length of 69 miles. Map lines were 
surveyed at a spacing of 3-'/s miles and tie lines were surveyed at a 
spacing of 18-%/, miles. The Quaternary aged unconsolidated depos- 
its of the Houston Map Sheet form part of the Coastal Plain of 
Texas. The most extensive geological unit is the Beaumont Forma- 
tion which is composed of fluviatile, non-marine deposits. Similar 
deposits of Pleistocene age are mapped in the Deweyville, Mont- 
gomery, Bentley and Willis formations. The only non-Quaternary 
rocks crop out in the vicinity of the Hockley Salt Dome and may 
belong to the Catahoula Formation which is thought to have poten- 
tial as a locus for uranium mineralization. No known occurrences of 
uranium ore occur in the surveyed area. Major gulfward flowing 
rivers cross the coastal plain and the submerged mouths of the 
Trinity and San Jacinto rivers form the Galveston/Trinity Bay area. 
Sabine Lake in the northeast of the map sheet is a second major area 
of inland saline water, and occurs at the confluence of the Neches 
and Sabine river/valleys. Soils which overlie the geological forma- 
tions are classified into seven associations. Major variations in water 
content of these soils may have a significant effect on the radioactiv- 
ity measurements of a particular area. Certain soils are of very recent 
development and have very similar characteristics to the underlying 
geology. In other areas the soils are more maturely developed and 
changes in texture, chemistry and mineralogy have occurred post- 
deposition of the parent geologic material. 


9741 (GJBX—102(78)(Vol.2)) Aerial radiometric and magnetic 
survey: Houston National Topographic Map, Texas Gulf Coast. (Geo- 
data International, Inc., Dallas, TX (USA)). 1978. Contract EY-76- 
C-13-1664. 130p. Dep. NTIS, PC A07/MF AO1. 

Volume 2 presents the flight line profile data and statistical 
analysis results from the aerial radiometric and magnetic survey of 
the Houston National topographic map area. 


9742 (GJBX—136(78)) Hydrogeochemical and stream sediment 
reconnaissance of the National Uranium Resource Evaluation Pro- 
gram. Progress report, January—March 1978. Weaver, T.A.; Bunker, 
M.E.; Hansel, J.M. Jr. (Los Alamos Scientific Lab., NM (USA)). 
Oct 1978. Contract W-7405-ENG-36. 33p. (LA—7544-PR). Dep. 
NTIS, PC A03/MF AO1. 

The modifications to the Los Alamos Scientific Laboratory 
(LASL) Hydrogeochemical and Stream Sediment Reconnaissance 
(HSSR) program, necessary to incorporate the expansion and revi- 
sion of the overall HSSR program as required by the Department of 
Energy, have been completed. To date, approximately 57% of the 
total area assigned to the LASL in the Rocky Mountain region and 
Alaska has been sampled and plans are well under way to sample an 
additional 28% during FY 78. Contracts have been let to complete 
the sampling of the LASL area in the lower states and bids to sample 
an additional 33% of Alaska are being evaluated. Twenty reports (2 
in press and 18 in preparation) are presently scheduled to be open 
filed within six months, reporting uranium data only for 18 complete 
quadrangles and multielement data for 11 complete quadrangles. In 
addition, data releases are being prepared to open file the uranium 
data from portions of 13 quadrangles that are now outside the LASL 
reporting boundary but which had been sampled by the LASL prior 
to the establishment of the new boundary in October 1977. By the 
end of the quarter, all multielement analysis systems were operation- 
al. Water samples from 7780 locations and sediment samples from 
4170 locations were analyzed for uranium. Samples from approxi- 
mately 6500 locations were analyzed by one or more of the multiele- 
ment methods. 


9743 (GJO— 1648-781) Demonstrations of video processing of 
image data for uranium resource assessments. Marrs, R.W.; King, 
J.K. (Wyoming Univ., Laramie (USA)). 9 Mar 1978. Contract EY- 
76-C- 13-1648. 63p. (GJBX—(37(78)). Dep. NTIS, PC A04/MF AO1. 

Video processing of LANDSAT imagery was performed for 
nine areas in the western United States to demonstrate the applicabil- 
ity of such analyses for regional uranium resource assessment. The 
results of these tests, in areas of diverse geology, topography, and 
vegetation, were mixed. The best success was achieved in arid areas 
because vegetation cover is extremely limiting in any analysis deal- 
ing primarily with rocks and soils. Surface alteration patterns of 
large areal extent, involving transformation or redistribution of iron 
oxides, and reflectance contrasts were the only type of alteration 
consistently detected by video processing of LANDSAT imagery. 
Alteration often provided the only direct indication of mineraliza- 
tion. Other exploration guides, such as lithologic changes, can often 
be detected, even in heavily vegetated regions. Structural interpreta- 
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tion of the imagery proved far more successful than spectral analyses 
as an indicator of regions of possible uranium enrichment. 


9744 (UCRL—52549) Hydrogeochemical and stream sediment 
reconnaissance basic data report for Kingman NTMS Quadrangle, 
Arizona, California, and Nevada. Qualheim, B.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1978. Contract 
W-7405-ENG-48. 145p. Dep. NTIS, PC E04/MFE04. 

This report presents the results of the geochemical reconnais- 
sance sampling in the Kingman | x 2 quadrangle of the National 
Topographical Map Series (NTMS). Wet and dry sediment samples 
were collected throughout the 18,770-km arid to semiarid area and 
water samples at available streams, springs, and wells. Neutron 
activation analysis of uranium and trace elements and other measure- 
ments made in the field and laboratory are presented in tabular 
hardcopy and microfiche format. The report includes five full-size 
overlays for use with the Kingman NTMS 1 : 250,000 quadrangle. 
Water sampling sites, water sample uranium concentrations, water- 
sample conductivity, sediment sampling sites, and sediment-sample 
total uranium and thorium concentrations are shown on the separate 
overlays. General geological and structural descriptions of the area 
are included and known uranium occurrences on this quadrangle are 
delineated. Results of the reconnaissance are briefly discussed and 
related to rock types in the final section of the report. The results are 
suggestive of uranium mineralization in only two areas: the Cerbat 
Mountains and near some of the western intrusives. 


9745 What the new emphasis on uranium means to South Africa. 
Coal, Gold Base Miner. South. Afr.; 26: No. 8, 41, 43(Aug 1978). 

The increasing world-wide appreciation of the importance of 
uranium as an energy source is of great significance to the country’s 
gold mines. This report, compiled by the Chamber of Mines, exam- 
ines the background and illustrates how the inclusion of uranium 
values in the calculation of pay limits will result in an increase in the 
amount of payable ore. 


9746 Uranium in alkaline waters - Okanagan area, British Co- 
lumbia, Culbert, R.R.; Leighton, D.G. (D.G. Leighton and Asso- 
ciates Ltd., Vancouver, B.C.). CIM Bull; 71: No. 793, 103-110(May 
1978). 

Several thousand parts per billion of uranium are present in 
some alkaline lake and ground waters of the Okanagan region, 
British Columbia. To a major extent, the uranium content of these 
highly anomalous waters is controlled by their levels of dissolved 
bicarbonate. In lakes, dissolved bicarbonate and the organic content 
of the sediment largely control the partitioning of uranium between 
sediment and water. This relationship is found to a lesser extent in 
alkaline creeks, and transported geochemical anomalies in soils 
appear where uranium-bearing alkaline ground waters have encoun- 
tered organic materials. There is a possibility that young, near- 
surface deposits (with very low radioactivity) are forming from 
these uraniferous waters. 


9747 Uranium and thorium in tertiary alkaline volcanic rocks in 
south-central British Columbia, Church, B.N.; Johnson, W.M. (Brit- 
ish Columbia Ministry of Mines and Petroleum Resources). West. 
Miner; 51: No. 5, 33-34(May 1978). 

A geological survey and lithogeochemical study of the Terti- 
ary volcanic rocks has been undertaken as a follow up to a Federal- 
Provincial geochemical reconnaissance program for uranium in 
waters and stream sediments (URP). Results of the 1976 URP 
program show anomalous uranium values over broad areas in the 
Okanagan-Boundary region. Particularly high concentrations were 
detected in stream waters and some alkaline ponds. 6 refs. 


9748 Evaluation of He and Rn geochemical uranium exploration 
techniques in the “Key” Lake area, Saskatchewan. Dyck, W.; Camp- 
bell, R.A.; Pelchat, J.C. (Geological Survey of Canada, Ottawa, 
Ontario). Geol. Surv. Can., Pap.; No. 78-1B, 39-44(1978). 

The recently discovered high grade U deposits at “Key” 
Lake, Saskatchewan provide excellent sites for the testing of U 
exploration techniques. To determine the usefulness of He, Rn and U 
in lakes and groundwaters, in particular for U exploration, a series of 
tests were designed and carried out during the 1977 field season in 
the “Key” Lake area. This report describes in summary form the 
actual field work carried out, the preliminary analytical results 
obtained in the field laboratory, and presents some tentative conclu- 
sions. 8 refs. 


9749 Base metal and uranium distribution along the Windsor- 
Horton contact, central Cape Breton Island, Nova Scotia. Kirkham, 
R.V. (Geological Survey of Canada, Ottawa, Ontario). Geol. Surv. 
Can., Pap.; No. 78-1B, 121-135(1978). 

Copper, lead, and zinc have been known for some time to 
occur in minor amounts at widely scattered localities along the 
Windsor-Horton conta : and anomalous amounts of uranium have 
recently been discovered in rocks near this contact in the South 
Maitland area of mainland Nova Scotia. In some localities in central 
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Cape Breton Island, geological and geochemical studies have dem- 
onstrated that copper, lead, and/or zinc contents in these rocks 
approach ore concentrations and warrant further investigation but 
that, in general, these rocks have lower uranium concentrations than 
similar strata in the South Maitland area of mainland Nova Scotia. 46 
refs. 


9750 Fluid inclusion studies and genesis of the Rexspar urani- 
um-fluorite deposit, Birch Island, British Columbia. Morton, R.D.; 
Gandhi, S.S.; Aubut, A. (Geological Survey of Canada, Ottawa, 
Ontario). Geol. Surv. Can., Pap.; No. 78-1B, 137-140(1978). 

Uranium and fluorite mineralization of the Rexspar deposit 
occurs in trachytic volcanic rocks. Preliminary observations on 
primary fluid inclusions in fluorite samples show that a liquid CO. 
phase is present in uranium-rich zones, and this phase is absent in 
uranium-poor zones. It is postulated that a hydrothermal solution, 
genetically related to the trachytic magma and charged with CO»; 
transported uranium as carbonate complexes at about 200 C. A rapid 
drop in partial pressure of CO. caused deposition of uranium. 
Another phase of hydrothermal solution, possibly a subsequent one, 
lacked CO: and hence, the capacity to transport uranium. 14 refs. 


9751 Geological observations and exploration guides to uranium 
in the Bear and Siave structural provinces and the Nonacho Basin, 
District of Mackenzie. Gandhi, S.S. (Geological Survey of Canada, 
Ottawa, Ontario). Geol. Surv. Can., Pap.; No. 78-1B, 141-149(1978). 

Over 200 uranium occurrences are known in the study area, 
and the majority of them are hosted by Proterozoic rocks. They are 
classified into six groups, namely, hydrothermal veins, late magmatic 
differentiates, syngenetic sedimentary deposits, disseminations in par- 
agneiss, disseminations in sandstone, and unconformity-related super- 
gene concentrations. Past production came from the hydrothermal 
veins. In recent years, exploration efforts have been concentrated in 
the search for sandstone-type and unconformity-related deposits, and 
have met with encouraging results. The nature and geological set- 
ting of the occurrences are reviewed briefly and some geological 
guides to exploration are suggested. 59 refs. 


9752 Relationship of uranium deposits to metamorphism and 
belts of radioelement enrichment. Killeen, P.G.; Richardson, K.A. 
(Geological Survey of Canada, Ottawa, Ontario). Geol. Surv. Can., 
Pap.; No. 78-1B, 163-168(1978). 

The Canadian Uranium Reconnaissance Program routinely 
produces contour maps which show the distribution of the radioele- 
ments potassium, uranium and thorium. Belts of radioelement enrich- 
ment were delineated on compilations of these contour maps. It is 
suggested that the intersections of belts may be favorable locations 
for economic concentrations of uranium. 19 refs. 


9753 Neutron-induction xenon method of determining the age of 
minerals. Shukolyukov, Yu.A.; Ashkinadze, G.Sh.; Komarov, A.N. 
pp 28-46 of Razvitie i primenenie methodov yadernoi geokhronolo- 
gii. Shukolyukov, Yu.A. (ed.). Leningrad; Izdatel’stvo Nauka (1976). 
A method is proposed for determining the age of minerals (t) 
in relation to spontaneous xenon (Xe/sub s/) and xenon that is 
induced by neutrons in a nuclear reactor (Xe/sub nr/) which does 
not require the determination of U and Xe concentrations in the 
mineral. Neutron flow was determined by fission fragment track 
detectors (synthetic phlogopite): phi = 0.801 +- 0.059 x 10'* n/cm* 
The age of two Paleozoic period uraninites was 309 +- 27 and 236 
+- 30 million years, and the Xe/sub s//Xe/sub nr/ ratios were 0.529 
+- 0.004 and 0.382 +- 0.028, respectively. The age of the two 
Precambrian uraninites turned out to be less than the actual age 
(1,950 million years): 1392 +- 120 and 771 +- 65 million years, and 
the Xe/sub s//Xe/sub nr/ ratios were 3.07 +- 0.03 and 1.61 +- 0.02, 
respectively. A fractionation of Xe/sub s/ and Xe/sub nr/ was 
observed during stage-wise annealing in the range of 200 to 1400°C. 
The actual age of minerals which have lost a part of radiogenic gases 
can be computed by the Xe/sub s//Xe/sub nr/ ratio in the high- 
temperature fractions. 12 references, 6 diagrams, 8 tables. 
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9754 (SAND—78-0941, pp 290-302) Baseline and monitoring 
samples for in-situ processes. Humenick, M.J.; Turk, L.J.; Colchin, 
M.P. (Univ. of Texas, Austin). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

__ In Proceedings of the 4th underground coal conversion sym- 
posium. 

The determination of the true water quality in underground 
aquifers has been found to be less than a simple procedure. This 
research project has studied the variation in water quality of pumped 
samples taken from individual wells as a function of pumping time 
and well and pumping equipment. Confined aquifers were sampled at 
depths of 200 to 600 feet in South Texas. Also, both the seasonal and 
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areal variation within the aquifers were evaluated. Results are based 
on a repeated sampling program over a nine-month period. The 
research has indicated that either simple field or laboratory measure- 
ments can be used to determine when the water sample should be 
taken during the pumping period. Recommendations are proposed 
for the best well and pumping configurations to obtain a representa- 
tive sample in the shortest possible time. It was concluded that 
without a rational basis to determine when samples should be taken, 
water quality parameters could easily vary by about 50 to 100% of 
the true values if samples were taken at the wrong time. Variations 
are explained in terms of the physical, chemical, and biological 
processes that can occur within the well bore. 


9755 Rossing set for great future. S. Afr. Min. Eng. J.; 89: No. 
4143, 26-29, 31(Aug 1978). 

Rio Tinto’s Rossing open pit operation - the world’s largest 
uranium mine - has had difficult birth pangs. The teething troubles 
which beset the mine are examined, together with the mining and 
extraction methods employed. Rossing’s enlightened ideas on the 
labour question are also covered. 


9756 What the new emphasis on uranium means to South Africa. 
Coal, Gold Base Miner. South. Afr.; 26: No. 8, 41, 43(Aug 1978). 

The increasing world-wide appreciation of the importance of 
uranium as an energy source is of great significance to the country’s 
gold mines. This report, compiled by the Chamber of Mines, exam- 
ines the background and illustrates how the inclusion of uranium 
values in the calculation of pay limits will result in an increase in the 
amount of payable ore. The higher uranium price has also caused the 
gold mining industry to increasingly give consideration to classing 
uranium as a coproduct of gold instead of regarding it merely as a 
by-product. The inclusion of uranium values in the calculation of 
pay limits will result in an increase in the amount of payable ore. The 
valuation of the ore reserves in terms of the joint contribution made 
by both the gold and uranium content becomes of increasing impor- 
tance as the gold grade of the ore decreases and the uranium 
contribution increases in accordance with higher uranium selling 
prices. A logical consequence of this procedure is that uranium 
should now bear a portion of the mining costs as well as a portion of 
the crushing and milling costs, a development which would marked- 
ly increase the overall costs attributable to the production of one 
kilogram of uranium. Accordingly the development of new and 
improved ore processing techniques is crucial to any future expan- 
sion of uranium production from South African ores, particularly 
where recovery is to be from low-grade tailings dams and from 
uranium-bearing reefs where the gold content is uneconomically 
low. Without this development, ore-processing technology is unlike- 
ly to be adequate to enable the uranium industry to further expand 
production in the face of falling uranium grades, escalating mine- 
working costs, and the rapid increase in the capital and operating 
costs of process plants. Some developments in progress are described 
briefly. (LTN) 


9757 Rapid Denison expansion is os to meet large, long- 
term commitments. White, L. Eng. Min. J.; 179: No. 6, 111-120(Jun 
1978). 

Denison Mines Ltd.'s rapid expansion of uranium produc- 
tion--designed to meet the long-term commitments calling for deliv- 
ery of 199 million lbs of UsOs between now and 2011--is described. 
The company has brought one major expansion into production at its 
underground mining and milling operations near Eliot Lake, Ont., 
and is embarking on a further, phased expansion to bring mine 
production to 22,000 tpd. Among other things, the expansion at the 
Denison mine includes a major increase in ventilating capacity. 


9758 Effect of sodium silicate on leaching uranium ores with 
hydrogen peroxide. Lawes, B.C. (E.I. du Pont de Nemours and Co., 
Inc., Wilmington, DE). Jn Situ; 2: No. 2, 75-92(1978). 

Hydrogen peroxide has been widely used as an oxidant for in- 
place solution mining of low-grade uranium ores with ammonium 
bicarbonate. Recent laboratory column leaching experiments have 
shown that hydrogen peroxide--under accelerated flow conditions at 
least--appears to contribute to a partial loss of permeability, which 
varies with different ores. However, when small quantities of sodium 
silicate are added to the leach, the loss of permeability is largely 
prevented, or even reversed. With some ores, the silicate also helped 
to stabilize hydrogen peroxide against decomposition. 


9759 Method for the removal of radioactive waste during in-situ 
leaching of uranium. Learmont, R.P. South African Patent 1977- 
4955/A/. 16 Aug 1977. Llp. 

In the process for the in-situ leaching of mineral values from 
an underground formation, wherein an aqueous solution of a leach- 
ing agent is delivered to the formation through an injection well, the 
solution remains in contact with the formation for a period of time 
sufficient to effect the solubilization of said mineral values therefrom, 
whereby said contact also effects the solubilization of undesirable 
mineral values including radium-ion containing radioactive waste, 
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and the pregnant solution with said mineral values dissolved therein 
is thereafter pumped from the formation to a level aboveground 
through a production well, comprising a tube-like member having 
apertures at a lower section thereof, said apertured section having a 
length at least coterminus with the interval of pregnant solution 
which is to be pumped from said production well, whereby the 
radioactive waste-containing pregnant solution results in the con- 
tamination of aboveground equipment and the creation of waste 
disposal problems; an improved process, for abating said contamina- 
tion and minimizing said problem of waste disposal, which com- 
prises, substantially coterminus with the interval of said pregnant 
solution to be pumped from said well, interposing a sand pack 
between the outer surface of said tubelike member and the pregnant 
solution in the formation, said sand pack containing a graded size 
fraction of a barium containing ion exchange material in a amount 
sufficient to decrease the radium-ion concentration of said pregnant 
solution to a level which is no greater than 0.1 the level of the 
incoming unexchanged pregnant solution in said formation. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 9756, 9757 


9760 (CONF-780902—14) Recent studies of uranium recovery 
from wet-process phosphoric acid with octylphenyl acid phosphate. 
Arnold, W.D. (Oak Ridge National Lab., TN (USA)). 1978. Con- 
tract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF AOI. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Commercial OPAP is a complex mixture that contains at least 
11 components. Octyl phenol is the principal impurity. Commercial 
OPAP contains readily-hydrolyzable material. The concentrations of 
octyl phenol and an unidentified impurity increase in the hydrolyzed 
product. Uranium extraction power is decreased slightly by hydroly- 
sis of the reagent. Four major problems were encountered in con- 
tinuous stability tests: (1) Microemulsion or micelle formation—loss 
of organic phase into phosphoric acid. We do not have a solution to 
this problem at this time. It could involve alteration of the organic, 
e.g., adding a modifier, changing the reagent structure, or changing 
the diluent. (2) Reagent poisoning —reduction of uranium extraction 
and interference with organic titrations by material extracted from 
the acid. Additional work is needed to identify the poisoning materi- 
al or materials. It can then be removed if it originates in the 
phosphate rock, or avoided if it originates in chemicals added during 
processing. (3) Crystallization with iron—loss of both major compo- 
nents of the reagent as a complex with ferric iron. We believe this 
problem can be controlled by controlling the ferric iron concentra- 
tion in the phosphoric acid. (4) MOPPA distribution loss—a selec- 
tive loss to the aqueous phase. We believe this can be minimized by 
controlling the iron concentration of the phosphoric acid. The iron 
concentration will need to be kept low enough to avoid reagent 
crystallization and high enough to avoid MOPPA distribution loss. 
15 figs. 


9761 Second last grain of uranium. Pendreigh, R. (Anglo 
American Corp. of South Africa Ltd., Johannesburg). Nucl. Act.; 
No. 19, 2-8(Jul 1978). 

High pressure leaching can increase uranium extraction from 
some low grade ores by ten per cent, and Anglo American 
Corporation's eighteen months of pilot plant tests point the way to 
commercial application: 


9762 Thickeners performing well at uranium recovery plant. S. 
Afr. Min. Eng. J.; 89: No. 4142, 109, 113(Jul 1978). 

Thickeners are being used at a counter-current decantation 
uranium recovery plant to separate uranium-bearing liquid from 
leached solids residue. This article describes the thickeners and their 
performance. 


9763 Extraction process for U from uranyl solutions. Caro- 
preso, F.E.; Kreuz, D.F. (to FMC Corp., San Jose, Calif. (USA)). 
French Patent 2,308,690/A/. 23 Apr 1976. 17p. (In French). 

This invention concerns a process for extracting uranium as 
peroxide from an aqueous solution of uranyl containing dissolved 
vanadium and sodium, as impurities. The process consists in treating 
the uranyl solution with hydrogen peroxide in a quantity of not less 
than 0.5 parts of H2O2 per part of dissolved vanadium (V2Os), in 
excess of the amount stoichiometrically necessary (0.126 part per 
part of UsOs) to give uranium peroxide. The hydrogen peroxide 
treatment is performed in three successive stages: precipitation, 
digestion and post digestion. The aqueous solutions of uranyl em- 
ployed for operating the invention may be eluates resulting from ion 
exchange or solvent extraction, or an acid solution of sodium diuran- 
ate. 
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CENTRIFUGATION 


9764 (PB—278556) Centrifuge enrichment: benefits and risks. 
(General Accounting Office, Washington, DC (USA). Energy and 
Minerals Div.). 7 Mar 1978. 20p. (EMD—78-46). NTIS PC A02/MF 
AOl. 

The President decided to use the new centrifuge technology 
instead of the proven diffusion technology for the uranium enrich- 
ment plant to be built at Portsmouth, Ohio. This report addresses the 
appropriateness of (1) substituting the new technology and (2) build- 
ing the — away from the centrifuge development facilities at Oak 
Ridge, Tennessee. 


9765 Gas centrifuge. Olander, D.R. (Lawrence Berkeley Lab., 
CA). Sci. Am.; 239: No. 2, 37-43(Aug 1978). 

The gas centrifuge is expected to play a large role in the 30% 
increase of the U.S. uranium-enrichment capacity required by Presi- 
dent Carter's antiproliferation policy. The basis for the gaseous 
centrifugation process is described: axial countercurrent circulation, 
Ekman suction, scoop, separative power, etc. The economics of the 
process are next discussed. Connections between units must be 
arranged in a configuration known as an ideal cascade in which gas 
streams of unequal isotopic composition are never mixed. 6 figures. 


9766 Oil waste processing system. Ueda, Y.; Takeda, S. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-142,200/A/. 20 
May 1976. 3p. (In Japanese). 

Object is to effectively recover uranium fluoride from cylin- 
der oil etc., which have been used in a uranium enriching plant. Oil 
waste containing particles of solid reactant is introduced into a 
cylinder of a centrifugal separator, solid portions being gathered on 
the surface of container walls in the outer periphery of the rotary 
cylinder whilst liquid portions being taken into another container by 
inclining method. The supernatant liquid is reused as regenerating 
oil. The precipitate is diluted with organic solvent of fluoride 
hydrocarbon system and filtered through a filter of diameter 10 
microns. The filtrate is distilled at normal pressure and the solvent is 
recovered. On the other hand, filtered residue is stored as uranium 
scrap. 


LASER EXCITATION 


9767 Computational study of the density and temperature distri- 
bution in a freely expanding uranium hexafluoride gas. Mikami, H. 
a Inst. of Tech.). Nucl. Sci. Eng.; 67: No. 2, 235-246(Aug 
1978). 

The kinetics of excitation in the laser enrichment process is 
sensitively dependent upon the density and temperature distribution 
in a freely expanding jet. In the present paper, the source flow 
expansion of the viscous heat-conducting low-density gas accompa- 
nied by a compression shock wave was studied by solving the 
unsteady Navier-Stokes equations. The basic equations were solved 
using the numerical scheme proposed by Sakurai. The numerical 
results presented are those of density and temperature profiles for 
uranium hexafluoride gas under various conditions. The effects of 
viscous dissipation and the rotational nonequilibrium were discussed. 
To examine the accuracy of the continuum source flow model, the 
prediction of the model is compared with the available experimental 
data. These numerical results will be useful in practical calculations 
for the design of laser enrichment apparatus. 


FUELS PRODUCTION AND PROPERTIES 


9768 (SRO—0945-1) Research and development program for 
selected components of mixed oxide fuel fabrication. Quarterly prog- 
ress report for period ending June 30, 1977. Limpert, J.C. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Nuclear Fuel Div.). 
1977. Contract EY-77-C-09-0945. 46p. (WCAP—9210). Dep. NTIS, 
PC A03/MF AOI. 

This is one of several programs undertaken to assist in the 
commercialization of the LWR fuel cycle. Progress is reported in 
the following seven tasks: application of advanced accountability 
concepts in mixed oxide fuel fabrication; pneumatic powder trans- 
port system development; — batch ‘weighing; planning related 
to the conceptual design of a large-scale mixed-oxide fuel fabrication 
facility; residual material holdup and powder release; barrier seal 
development; and mixed oxide fuel fabrication waste management. 2 
tables, 6 figs. (DLC) 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 9797, 9798, 9847, 10615, 11122 
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9769 (EMD—78-97) Evaluation of Federal support of the Barn- 
well re plant and the Department of Energy's spent fuel 
storage policy. Staats, E.B. (General Accounting Office, Washington, 
DC (USA)). 20 Jul 1978. 38p. General Accounting Office, Washing- 
ton, DC. 

In April 1977 the President deferred indefinitely the commer- 
cial reprocessing of nuclear spent fuel to: (1) minimize the availabil- 
ity of plutonium and (2) reduce the risks of nuclear weapons prolif- 
eration. To carry out the policy, the President proposed that neither 
Federal funding nor support should be given to complete a large 
commercial reprocessing facility being constructed at Barnwell, 
South Carolina. Later in 1977 the Department of Energy announced 
that the Federal Government would, at some unspecified future 
date, begin accepting and taking title to spent nuclear fuel that 
previously was to be reprocessed. GAO concludes that: (1) Federal 
funding of short-term research activities at the Barnwell reprocess- 
ing plant should continue until the completion of a major interna- 
tional study of alternative fuel cycle technologies and (2) the Depart- 
ment of Energy should not build a Government financed spent fuel 
storage facility until other alternatives are fully explored and the 
work of an interagency task force on waste management is complet- 


9770 (SAND—78-1522) Laser-based analytical monitoring in 
nuclear-fuel processing plants. Hohimer, J.P. (Sandia Labs., Albu- 
querque, NM (USA)). Sep 1978. Contract EY-76-C-04-0789. 203p. 
Dep. NTIS, PC A10/MF AOl1. 

The use of laser-based analytical methods in nuclear-fuel 
processing plants is considered. The species and locations for ac- 
countability, process control, and effluent control measurements in 
the Coprocessing, Thorex, and reference Purex fuel processing oper- 
ations are identified and the conventional analytical methods used 
for these measurements are summarized. The laser analytical meth- 
ods based upon Raman, absorption, fluorescence, and nonlinear 
spectroscopy are reviewed and evaluated for their use in fuel proc- 
essing plants. After a comparison of the capabilities of the laser- 
based and conventional analytical methods, the promising areas of 
application of the laser-based methods in fuel processing plants are 
identified. 


9771 Interactions of hydrazine, ferrous sulfamate, sodium ni- 
trite, and nitric acid in nuclear fuel processing solutions. Gray, L.W. 
(E.I. du Pont de Nemours and Co., Aiken, SC). Nucl. Technol.; 40: 
No. 2, 185-193(Sep 1978). 

Hydrazine and ferrous sulfamate are used as reductants in a 
variety of nuclear fuel processing solutions. An oxidant, normally 
sodium nitrite, must frequently be added to these nitric acid solutions 
before additional processing can proceed. The interactions of these 
four chemicals have been studied under a wide variety of conditions 
using a 2/sup P/ factorial experimental design. It was determined 
that the desired oxidations of Fe?*, NH2NH*s, and NH2SO3H to 
Fe* and Ne occur at ambient temperatures with nitric acid concen- 
trations less than or equal to 3M without complicating side reactions. 
The rate of oxidation of Fe** by nitrous acid proceeds at about the 
same rate as the scavenging of nitrous acid by sulfamic acid. At 
nitric acid concentrations >3M and at elevated temperatures, hy- 
drolysis of sulfamic acid to NHsHSO, and decomposition of both 
hydrazine and nitrous acid become important side reactions. 


9772 Ion exchange in organic solvent. II. Separation of thorium 
from uranium in 5% TBP on Amberlyst-15. Nadkarni, M.N.; Mayan- 
kutty, P.C.; Pillai, N.S.; Shinde, S.S.; Ravi, S. (Bhabha Atomic 
Research Centre, Bombay (India). Fuel Reprocessing Div.). Radio- 
chem. Radioanal. Lett.; 31: No. 6, 347-356(5 Dec 1977). 

Separation of thorium and uranium in 5% tri-n-butyl phos- 
phate Shell Sol T (TBP-SST) medium on macroreticular cation 
exchanger Amberlyst-15 has been described. The results indicate 
that the procedure can be used for the purification of uranium-233 
from traces of thorium contamination in the aqeous processing of 
thorium-uranium-233 fuel cycle. Uranium and thorium were deter- 
mined spectrophotometrically with dibenzoyl methane and thoron, 
respectively. Separation factors, Th exchange capacities and U re- 
coveries are tabulated. 


9773 Regional nuclear fuel cycle centres. Summary: 1977 report 
of the IAEA study project. Vienna; IAEA (1977). v.1 127 p.p. 

The Study Project was initiated in 1975 to examine the 
economic, safety, safeguards and security aspects of a multinational 
as opposed to wholly national nuclear fuel cycle approach, and to 
develop a methodology whereby Member States might make deci- 
sions together as appropriate in order to meet their fuel require- 
ments. To cover the whole range of fuel cycle activities a number of 
basic studies were made and were synthesized in Vol. I. 


9774 Factors which could limit the nuclear fuel cycle develop- 
ment. Pecqueur, M.; Barre, B. (CEA, 75 - Paris (France)). Bull. Inf. 
Sci. Tech. (Paris); No. 223, 5-17(1977). (In French). 
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The nuclear fuel cycle is a most important industry for the 
energy future of the world. It has also a leading part as regards the 
physical continuity of energy supply of the countries engaged in the 
nuclear field. The development of this industry is subject to the 
economic or political constraints involved by the availability of raw 
materials, technologies or production means. The various limiting 
factors which could affect the different stages of the fuel cycle are 
linked with the technical, economic and financial aspects, with the 
impact on the environment, nuclear safety, risks of non-pacific uses 
and proliferation of arms. Interesting to note is also the correlation 
between the fuel cycle development and the problems of energy 
independence and security of nuclear programs. As a conclusion, the 
nuclear fuel cycle industry is confronted to difficulties due to its 
extremely rapid growth (doubling time 5 years) which only few 
heavy industries have encountered for long periods. It is more over 
submitted to the political and safety constraints always linked with 
nuclear matters. The task is therefore a difficult one. But the objec- 
tive is worth-while since it is a condition to the development of 
nuclear industry. 


9775 Process of dissolution of plutonium dioxide. Tallent, O.K. 
(to Energy Research and Development Administration, Washington, 
D.C. (USA)). French Patent 2,311,754/A/. 30 Apr 1976. 13p. (In 
French). 

Description is given of a process for dissolving PuO: in an 
aqueous mixture of PuOz, HNOs and fluoride in catalytic quantity, 
the salient feature being that the dissolution velocity is increased by 
addition of an oxidizing agent to the dissolving mixture. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 9769, 9784, 9821, 9836, 11210, 
11211 


9776 (NTIS/PS—78/0554) Hazardous materials transporta- 
tion. Part 2. Radioactive materials and wastes (citations from the 
NTIS Data Base). Final report for 1964—March 1978. Reimherr, 
G.W. (National Technical Information Service, Springfield, VA 
(USA)). Jun 1978. 146p. 

The bibliography cites studies on the hazards, risks, and 
uncertainty of transporting radioactive wastes and materials. The 
design of shipping containers and special labels for identification 
purposes for transporting fuels and wastes are also cited. Studies are 
included on legislation dealing with the safety and health of the 
population and the environmental problems associated with trans- 
porting radioactive materials. (This updated bibliography contains 
140 abstracts, 10 of which are new entries to the previous edition.) 


9777 (PNL—2211) Assessment of the risk of transporting urani- 
um hexafluoride by truck and train. Geffen, C.A.; Johnson, J.F.; 
Davis, D.K.; Friley, J.R.; Ross, B.A. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Aug 1978. Contract EY-76-C-06-1830. 
188p. Dep. NTIS, PC A09/MF AO1. 

This report is the fifth in a series of studies of the risk of 
transporting potentially hazardous energy materials. The report pre- 
sents an assessment of the risk of shipping uranium hexafluoride 
(UFe) by truck and rail. The general risk assessment methodology, 
summarized in Section 3, used in this study is that developed for the 
first study in this series. The assessment includes the risks from 
release of uranium hexafluoride during truck or rail transport due to 
transportation accidents. The contribution to the risk of deteriorated 
or faulty packaging during normal transport was also considered. 
The report is sectioned to correspond to the specific analysis steps of 
the risk assessment model. The transportation system and accident 
environment are described in Sections 4 and 5. Calculation of the 
response of the shipping system to forces produced in transportation 
accidents are presented in Section 6 and the results of a survey to 
determine the condition of the package during transport are present- 
ed in Section 7. Sequences of events that could lead to a release of 
radioactive material from the shipping cask during transportation are 
postulated in Section 8 using fault tree analysis. These release 
sequences are evaluated in Sections 9 through 11, to determine both 
the likelihood and the possible consequences of each release. Sup- 
portive data and analyses are given in the appendices. The results of 
the risk assessment have been related to the year 1985, when it is 
projected that 100 GW of electric power will be generated annually 
by nuclear power plants. It was estimated that approximately 46,000 
metric tons (MT) of natural UF, and 14,600 MT of enriched UF. 
would be shipped in the reference year. 


9778 (PNL—2589) Effect of fissile isotope burnup on criticality 
safety for stored disintegrated fuel rods. Heaberlin, S.W.; Selby, G.P. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. 
Contract EY-76-C-06-1830. 18p. Dep. NTIS, PC A0O2/MF AOI. 

If the fuel rods were to disintegrate and water added, a 
criticality could occur in a 13-in. PWR canister with fresh fuel 
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enriched to 3.5 wt % 7°5U. The question is, “If credit could be taken 
for burnup, could this indicate a subcritical condition.” In attempting 
to answer this question, a series of calculations were performed. A 
set of isotopic concentrations were generated for 5,000, 10,000, 
15,000, and 20,000 MWD/MTU burnup levels. Four reflector mate- 
rials, water, concrete and two types of soil, were considered. Results 
indicate that allowing credit for fissile isotope burnup does not 
completely remove the concern for criticality safety in the event of 
rod disintegration. Reactivities which are “subcritical” (k/sub eff/ = 
0.95) would not occur for three of the four reflector materials at 
even the 20,000 MWD/MTU burnup level in the 13-in. canister. The 
water reflected canister would achieve the k/sub eff/ = 0.95 level 
near 18,000 MWD/MTU. A smaller canister could be postulated. If 
a quarter inch gap is allowed, a Westinghouse 17 x 17 PWR 
assembly requires a 12'/, inch diameter canister. For such a canister 
with water reflection the “subcritical” (k/sub eff/ = 0.95) level 
would be reached near 15,000 MWD/MTU. The soil reflected 
canisters would reach this level between 18,000 and 19,000 MWD/ 
MTU. Considering the difficulties in taking credit for burnup, such 
modest gains in apparent safety are not encouraging. This situation 
might be improved, however, if credit were also taken for neutron 
absorption by fission product poisons produced during burnup. It is 
strongly recommended that other approaches to a solution of the 
criticality safety problem be considered. 


9779 (PNL—2590) Criticality safety comparisons of spent fuel 
facility concepts. Heaberlin, S.W.; Selby, G.P. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Sep 1978. Contract EY-76- 
C-06-1830. 29p. Dep. NTIS, PC A03/MF AO1. 

Seven storage concepts were analyzed from the viewpoint of 
nuclear criticality safety. All concepts, with the exception of the 
water basin, were assumed to use the same canister type. This 13-in. 
ID cylinder contains one PWR assembly (Westinghouse 17 x 17) 
which is composed of fresh UO2 fuel enriched at 3.5 wt % *U. 
Canister failure and water intrusion were allowed. Consideration 
was also given to fuel rod disintegration due to UO: oxidation. For 
the case of intact fuel rods, the single canister concepts are preferred 
from the viewpoint of criticality safety. The SSCC-1 (Sealed Storage 
Cask Concepts-1) would be the best choice followed by the SSCC- 
RSSF, and next the Drywell. For the multiple canister concepts the 
order of preference is DWSC-2 (Drywell with Supplemental Cool- 
ing), SSCC-2, and ACVC (Air Cooled Vault Concept). For intact 
fuel rods all concepts are potentially licensable; however, the SSCC- 
2 and ACVC may be questionable. The disintegration of fuel rods 
poses a safety problem for all concepts. While one concept could be 
more reactive than another, the difference is small. As described 
none of the concepts would be acceptable unless disintegration is 
shown to be incredible, or water intrusion is shown to be incredible. 
Canister redesign and/or less restrictive assumptions (allowing credit 
for burnup for instance) might yield a safe design even if the two 
items above cannot be met. 


9780 Spent fuel storage. Cagnetta, J.P. (Northeast Utilities 
Service Co., Hartfort, CT). Combustion; 49: No. 12, 27-28(Jun 1978). 

The spent fuel storage problem facing the U.S. nuclear indus- 
try is briefly analyzed in terms of immediate actions that the Depart- 
ment of Energy (DOE) and the Nuclear Regulatory Commission 
(NRC) must take if they are to achieve their contemplated long-term 
programs for spent fuel. The author reviews current utilities’ storage 
plans and what the AIF Spent Fuel Storage Subcommittee considers 
as the needed primary actions by DOE and NRC. New alternatives 
for spent fuel storage are also discussed. 


MARKETING AND ECONOMICS 


9781 Military uses of uranium: keeping the U.S. ac- 
counts. Smith, K.R. (Univ. of California, Berkeley). Science; 201: 
609-611(18 Aug 1978). 

Present accounts of U.S. energy consumption are incomplete 
in two ways: they include neither the direct military uses of nuclear 
energy nor the mostly military, nonfuel uses of uranium. Preliminary 
estimates indicate that significant distortions are created in the data 
on U.S. nuclear energy consumption patterns as a result of these 
omissions. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 11602 


9782 (LA—7501-PR) Nuclear Waste Management Technology 
Development Program. Progress report, January—December 1977. 
Johnson, L.J.; Lewis, H.M. (comps.). (Los Alamos Scientific Lab., 
NM (USA)). Oct 1978. Contract W-7405-ENG-36. 35p. Dep. NTIS, 
PC A03/MF AOl1. 
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Summary reports describe progress by nuclear waste manage- 
ment task area for calendar year 1977. Development and demonstra- 
tion of a controlled air incinerator for treatment of radioactively 
contaminated combustible waste is described. Development and 
application of assay instrumentation for measuring the radioactivity 
content of waste packages is reported. Work in developing test 
materials and laser-based instrumentation for in-place testing of high- 
efficiency particulate aerosol filters is discussed. Field data from the 
environmental geology and hydrology aspect of shallow earth dis- 
posal of radioactively contaminated waste are reviewed and related 
to improvement of land burial technology. 


9783 (PB—281347) Essays on issues relevant to the regulation 
of radioactive waste management. Bishop, W.P.; Hoos, I.R.; Hilberry, 
N.; Metlay, D.S.; Watson, R.A. (Sandia Labs., Albuquerque, NM 
(USA)). May 1978. 100p. NTIS PC A0S5/MF AOl1. 

This document contains a collection of essays prepared by the 
individuals who participated in a Special Task Group for the U.S. 
Nuclear Regulatory Commission (NRC) for the purpose of identify- 
ing and proposing goals (or guiding principles) for the regulation of 
radioactive waste management. The report of the Special Task 
group to the NRC is contained in ‘Proposed Goals for Radioactive 
Waste Management’. The titles of the essays are as follows: History 
and interpretation of radioactive waste management in the United 
States; The credibility issue; Assessment of methodologies for radio- 
active waste management; Remarks on managerial errors and public 
participation; Observations and impressions on the nature of radioac- 
tive waste management problems; and Goals for nuclear waste 
management. 


9784 (SAN—1583-1) Global spent fuel logistics systems study 
(GSFLS). Volume I. GSFLS summary report. (Boeing Engineering 
and Construction, Seattle, WA (USA)). Jun 1978. Contract EN-77- 
C-03-1583. 468p. Dep. NTIS, PC A20/MF AO1. 

An important element in the implementation of international 
nuclear energy policies is the creation of viable systems for trans- 
porting, handling, storing, and disposing of the world’s spent nuclear 
fuel. There is an urgent need to implement selected global spent fuel 
logistics systems (GSFLS) which can best bridge the interests of 
countries throughout the world and provide the necessary means for 
transporting, handling, storing and disposing of spent nuclear fuel. 
The viability of these systems depends upon their compatibility with 
governmental policies and eo poset concerns; their adequacy 
in support of projected global nuclear power programs; and their 
adaptation to realistic technological and institutional constraints. The 
United States Department of Energy contracted with Boeing Engi- 
neering and Construction (BEC), a division of the Boeing Company, 
and its subcontractors, International Energy Associates Limited 
(IEAL) and the firm of Doub, Purcell, Muntzing and Hansen to 
conduct a study of issues and options in establishing GSFLS and to 
develop preliminary GSFLS concepts. BEC conducted the study 
integration and developed the technological/economic framework; 
IEAL researched and developed the institutional framework; and 
the firm of Doub, Purcell, Muntzing and Hansen conducted the 
legal/regulatory research associated with the study. BEC also con- 
sulted with the First Boston Corporation regarding generic financial 
considerations associated with GSFLS. This report provides a sum- 
marization of the GSFLS study findings. 


9785 Durability of vitrified highly active waste from nuclear 
reprocessing. Morris, J.B.; Boult, K.A.; Dalton, J.T.; Delve, M.H.; 
Gayler, R.; Herring, L.; Hough, A.; Marples, J.A.C. (UKAEA, 
Harwell. Atomic Energy Research Establishment). Nature (London); 
273: No. 5659, 215-216(18 May 1978). 


9786 Management of high-level wastes. Culler, F.L. Oak Ridge 
Natl. Lab. Rev.; 10: No. 4, 1-8(Fal 1977). 

The following topics are discussed: estimate of requirements, 
the technology, high-level waste fixation, actinide separation and 
transmutation, cladding and alpha-active materials, uranium mill 
=" removal of radioactive gases, and methods for disposal. 

) 


9787 Objectives, concepts and strategies for the management of 
radioactive waste arising from nuclear power programmes. Paris, 
France; NEA/OECD (Sep 1977). 170p. (In English, French). 

This Report (also referred to as the Polvani Report) provides 
a comprehensive description of problems, current practices and 
policies in the field of radioactive waste management. The day to 
day management of radioactive waste is, according to the Report, in 
general satisfactorily covered, both from the point of view of licens- 
ing and control and liability and insurance. It points out, however, 
that the third party liability regime established by the Paris Conven- 
tion and corresponding national legislation, would seem to be ill- 
adapted to cover damage resulting from waste ultimately disposed of 
because it would necessitate the operator’s liability and correspond- 
ing insurance being maintained for an indefinite period of time. 
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Solutions should therefore be sought providing for compensation by 
governments. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 10289, 10294, 10491 


9788 (BARC—951) Studies on the immobilisation of sulphate- 
bearing waste PbO-B,O;-SiO, system. Shukla, B.S.; Vaswani, G.A.; 
Sunder Rajan, N.S. (Bhabha Atomic Research Centre, Bombay 
(India)). 1977. 34p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The studies reported here are divided into two parts. In part- 
I, effects of NazO, Na2SO, and SOs on lead-borosilicate glass (BG-1) 
which does not contain sulfate but contains B2,Os; and effects of 
Na2O, B20; and SiO, on another lead-silicate glass (BG-2) which 
does not contain B,Os; but contains sulfate have been evaluated in 
terms of phase separation, sulfate volatilization, leachability in boil- 
ing water and coefficient of thermal expansion. In part-II, immobili- 
zation of simulated sulfate bearing high level radioactive waste 
(arising from fuel reprocessing plants) in PbO-B2O3-SiO2 system has 
been studied and as a result of these studies, areas of homogeneous 
region for glass formation, leachbility, pouring temperature etc. have 
been identified. 


9789 (DP-MS—78-30) Fission product activities in aged Savan- 
nah River Plant waste solutions. Wiley, J.R. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 1978. 
Contract EY-76-C-09-0001. 15p. (CONF-780902—13). Dep. NTIS, 
PC A02/MF AOl. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Fission products with activities equal to or greater than 10 
nCi/mL were identified in 10-year-old defense waste solutions stored 
at the Savannah River Plant. Measured activities of '*7Cs, '°*Ru, 
Sr, Tc, and lanthanide isotopes provided information about 
fission product distribution between alkaline supernatant solution 
and insoluble sludge, mainly Fe(OH)s. '°’Cs, the principal source of 
radioactivity (approximately 1 mCi/mL) in solution, was removed 
by cation exchange resin so that other isotopes could be measured 
without its interference. *Ru was divided almost evenly between 
sludge and solution (approximately 10°? mCi/mL). Ion exchange 
behavior of the soluble nitrosylruthenium complexes showed that 
60% are divalent anions and the rest are probably uncharged. 
Conversion to anionic sulfide complexes by refluxing the diluted 
supernate with 0.01 M NagS allowed anion exchange resin to remove 
>99% of the Ru complexes from solution. ®°Sr activity in supernate 
———— 500 nCi/mL) was 100 times lower than that predict- 

rom the solubility of SrCOs, the least soluble Sr salt in the waste. 
Adsorption of ®Sr onto sludge accounts for this difference. Ion 
exchange resins containing chelating groups remove *Sr from the 
supernatant solution. Activity of °*Tc (approximately 50 nCi/mL) 
from soluble TcO,~ was about half of that expected from fission 
yields. The remaining Tc is probably insoluble; residues from HNOs 
dissolution of irradiated UO, fuels contain appreciable amounts of 
Tc. The combined activity of trivalent lanthanide isotopes, '**Ce- 
4Pr, 47Pm, and ''Sm, (approximately 40 nCi/mL) was many 
orders of magnitude greater than expected from the solubility of 
their hydroxides. This enhanced solubility may be caused by the 
high salt concentration in the waste. 4 tables. 


9790 (IAEA-R—1501-F) Bituminization process of radioactive 
liquid wastes by domestic bitumen. Final report, 1 June 1974—10 
September 1977. Sang, H.L. (International Atomic Energy Agency, 
Vienna (Austria)). Nov 1977. 34p. Dep. NTIS (US Sales Only), PC 
A04/MF AO1. 

A study has been carried out of the incorporation of interme- 
diate level wastes in bitumen. Two kinds of wastes: a) an evaporator 
concentrate from a PWR (containing boric acid), b) second cycle 
wastes from the Purex process (containing sodium salts), were 
satisfactorily incorporated into a mixture of straight and blown 
domestic bitumen, to yield a product containing SOwt% solids. The 
products were stable to radiation exposure of 5’8x10° rads. Leach 
rates were measured in both distilled and sea water over periods up 
to 200 days at 5°C and 25°C and at both 1 atm and 8 atm pressure. 
Results confirmed that long term storage of the products would be 
satisfactory. 


9791 (MLM—2567) Tritium waste control: July—September 
1978. (Mound Lab., Miamisburg, OH (USA)). 10 Nov 1978. Con- 
tract EY-76-C-04-0053. 21p. Dep. NTIS, PC A02/MF AO1. 

The combined Electrolysis Catalytic Exchange system was 
modified to allow better control of experimental conditions and to 
prevent the overflow of water into the air detritation system. A 
program designed to regenerate the activity of the hydrophobic 
catalyst was also completed. Slight differences in the release rate of 
high specific activity tritiated liquid wastes from the drums are now 
beginning to appear. The three drums with the highest fractional 
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permeation rate had the least amount of tritium when packaged. The 
fractional permeation rate of the two octane drums appears to have 
leveled off at about the same rate as the oil and water drums. Tests 
continued on samples of cement and cement-plaster mixtures which 
were injected with 386 Ci of tritiated water, cured, and then impreg- 
nated with catalyzed styrene monomer. After polymerization, the 
samples were put into uncontaminated water and the tritium concen- 
tration was monitored. No significant differences were noted except 
in two cases when the polyethylene bottle had been removed, which 
resulted in 35 to 80 times more tritium being released into the 
surrounding water. Full scale (cold) waste drum No. 5 was polymer- 
ized with excellent results. Pressure increase and gas composition 
were measured over (1) tritiated water without fixation, (2) polymer- 
impregnated concrete, and (3) nonpolymer concrete. Activities for 
all samples were 10 Ci/m*. Pressure buildup results are essentially 
the same for concrete made with tritiated distilled water and tritiated 
waste water. However, the pressure buildup rate is slightly higher 
for the polymer impregnated concrete than for the nonpolymer 
concrete. Mass analysis of the cover gas over tritiated water without 
fixation and over the polymer and nonpolymer concrete samples 
made with tritiated waste water show that hydrogen represents 
about 85% of the gas generated. 


9792 (RHO-LD—60) Vitrification of Hanford bismuth phos- 
phate and uranium recovery process sludges. Kupfer, M.J. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Sep 1978. Contract EY-77-C-06-1030. i5p. Dep. NTIS, PC 
A02/MF AOl1. 

Bismuth Phosphate Process and Uranium Recovery Process 
sludges stored at Hanford can be effectively immobilized by conver- 
sion to borosilicate glasses. Addition of either TiO2 or ZrO:2 to the 
glass formulations will improve chemical durability. Lithia additions 
reduce viscosity; however, some compromise in chemical durability 
must be made to obtain low-melting glasses. 


9793 (STU—76-4120) Separation of actinides from HAW solu- 
tion. Liljenzin, J.O.; Svantesson, I.; Hagstroem, I.; Persson, G.; 
Rydberg, j. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). Aug 1977. 14p. (KKR—770827). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

A process is suggested for separating the actinides from a 
highly active waste solution resulting from conventional Purex re- 
processing of LWR fuel. Tests have been made using a simulated 
HAW solution with a composition representative for BWR fuel at 
27.000 MWd/ton burnout. 


9794 High-level radioactive waste incorporation into (special) 
cements. Roy, D.M. (Pennsylvania State Univ., University Park); 
Gouda, G.R. Nucl. Technol.; 40: No. 2, 214-219(Sep 1978). 

A feasibility study has demonstrated that very strong, dura- 
ble, relatively impermeable cylinders may be prepared by hot press- 
ing combinations of cements with simulated radioactive waste solids. 
While the properties have not been studied exhaustively, the results 
suggest an optional method for immobilization and isolation of 
radioactive waste. Samples prepared with calcium aluminate ce- 
ments appeared to have properties superior to those with Portland 
cements. Four simulated radioactive waste compositions having high 
rare-earth oxide contents, and some containing a large excess of 
NaNOs, were studied. Modest temperatures [423 to 673 K (150 to 
400°C)] were used for hot pressing at pressures from 178 to 345 
MPa. Dense strong very low porosity specimens resulted when 
mixtures containing from 10 to 50% waste were hot pressed, incor- 
porating also a small percentage of water. In addition, high-strength 
cement cylinders were prepared with the waste solid (approximately 
20 wt% waste) in a separate core and were very resistant to leaching 
by water near its boiling point. With this configuration, even the 
NaNOs-containing wastes were resistant to leaching by water. 


9795 Removal of radiocobalt in waste water by activated char- 
coal using oxine as a chelating agent. Motojima, K.; Tachikawa, H.; 
Kamiyama, H.; Imahashi, T. (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki. Oarai Research Establishment). Ann. Nucl. Energy; 5: 
No. 1, 5-12(1978). 

The characteristics of the adsorption of Co ion in water on 
activated charcoal impregnated with oxine have been studied. Im- 
pregnation of oxine largely improved the adsorption capacity of 
activated charcoal (AC), although the apparent initial and final 
adsorption rates are not affected. Another important advantage of 
AC impregnated with oxine [AC(HOx)] over plain AC is that Co ion 
collected on AC(HOx) is not easily eluted by flowing water. Fur- 
thermore the collection of Co on AC(HOx) is not affected by the 
presence of Fe(III), which exists in a macroscopic amount in waste 
water. At the initial adsorption stage, the apparent adsorption rate of 
Co ion on AC(HOx) is roughly proportional to 0.91 power of the 
concentration of Co ion. 
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9796 Solidification of high active liquid waste. Tsunoda, N. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). Seramikkusu; 12: No. 11, 913-920(Nov 1977). (In Japanese). 

In nuclear fuel cycle, especially in spent fuel reprocessing, 
high radioactive liquid wastes are produced in large amounts. In 
order to dispose them as they are, there are safety problems in the 
storage and transport. Solidification of the liquid wastes is being 
studied over the world including Japan. The following matters are 
described: glass solidification (in France, U.K., W. Germany, U.S., 
and Japan), crystallized glass, ceramic solidification, multibarrier 
forms, and cement solidification. 


9797 Separation of actinides from high activity wastes (HAW) 
by solvent extraction Pt. 2. Description of a separation scheme using 
HDEPH. Cecille, L.; Le Stang, M.; Mannone, F. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre). Radio- 
chem. Radioanal. Lett.; 31: No. 1, 29-37(3 Oct 1977). (In French). 

The flow sheet of a novel process designed to remove actin- 
ides from high activity raffinates (HAW) by HDEHP is described. 
There are two versions of this process. According to the first, the 
original HAW should be moderately concentrated and has to be 
denitrated up to a pH of about 2 with formic acid. This first step is 
followed by the extraction and reextraction of actinides (Pu, Np, 
Am, Ce). According to the second variation, the first step is the 
separation of Pu, which is followed by the recuperation of noble 
metals after a satisfactory denitrification. At the end the trivalent 
actinides are extracted and reextracted. The most significant steps of 
these processes have been tested using a simulated HAW solution 
and batch extraction techniques. 


9798 Separation of actinides from aqueous high-level activity 
wastes. The OXAL process. Mousty, F.; Toussaint, J.; Godfrin, J. 
(Commission of the European Communities, Ispra (Italy). Joint 
Research Centre). Radiochem. Radioanal. Lett.; 31: No. 1, 9-18(3 Oct 
1977). (In French). 

The OXAL process is based on precipitation with oxalate and 
is aimed to separate actinides and rare earths from aqueous high 
activity wastes (HAW) generated by the first extraction cycle of the 
PUREX< process. First the acidity of the HAW solution is decreased 
by denitration with formic acid and subsequently oxalates are preci- 
pitated by the addition of solid oxalic acid. Decontamination factors 
of about 10° for Am and Cm and higher than 10? for Np and Pu have 
been obtained in laboratory tests. After filtration, oxalates can be 
decomposed by nitric acid in order to obtain a suitable solution for 
the successive rare earths/actinides separation. 


9799 Deactivation of radiocesi inated water using zir- 
conium hexacyanoferrate and hydrated zirconium oxide. Severa, J. 
(Vojensky Lekarsky Vyzkumny a Doskolovaci Ustav J.E. Purkyne, 
Hradec Kralove (Czechoslovakia)); Biheller, J. (Vyzkumny Ustav 
Vodohospodarsky, Prague (Czechoslovakia)). Jad. Energ.; 23: No. 9, 
336-337(Sep 1977). (In Czech). 

The operating procedure is listed for testing the sorption 
properties and decontamination efficiency of zirconium ferrocyan- 
ide. The decontamination efficiency was compared with that of 
other chemisorbents (hydrated zirconium oxide, Decorpan). The 
results show that of the said sorbents zirconium ferrocyanide has the 
highest decontamination efficiency and that in a concentration as 
low as 100 mg/I at a time of contact longer than 5 min the Cs 
content of water contaminated with '*7Cs decreased by a factor of 1. 
Decontamination efficiency was found to be 95 to 97%. The results 
show that zirconium ferrocyanide is a suitable chemisorbent for 
decontaminating waste waters containing Cs radionuclides. 





9800 Treatment and storage of radioactive waste. Schweiz. 
Bauztg.; 95: No. 33, 556-557(23 Aug 1977). (In German). 

Work at ASEA Company in Sweden on the ceramic encapsu- 
lation of radioactive waste is described. A high temperature isostatic 
process involving 1000 atmospheres and 1300°C is used to carry out 
powder metallurgical processes on waste, in order to produce insolu- 
ble, granite-hard ceramic containers after the waste has been treated 
by inorganic ion exchange processes. The methods described are 
stated to be suitable for the encapsulation of used fuel elements. 
Another method, from the Studsvik Laboratory, is stated to be based 
on encapsulation, under pressure, in graphite containers which can 
be stored over several generations. 


9801 Device for separating off the liquid from exhaust vapours 
of radioactive liquid wastes. Kall, H. (to Steinmueller (L. u. C.) 
G.m.b.H., Gummersbach (Germany, F.R.)). German(FRG) Patent 
2,605,973/A/. 18 Aug 1977. 9p. (In German). 

The invention deals with a device to separate off the liquid 
from exhaust vapours of radioactive liquid wastes. The exhaust 
vapours flow through a group of wavy separator elements lying in 
the direction of flow with assigned agglomerator which is connected 
to another device to support the material exchange. According to 
the invention, a series of cyclone separators connected in parallel are 
added to the latter device. A good separation of the liquid phase 
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from the gas phase is thus achieved. The vertical velocity of the 
steam above the cyclones is very uniform so that very little exhaust 
vapour liquid is carried off with the steam in the above separator 
elements. The steam content of the liquid separated off from the 
cyclones is so small that no foaming occurs. 


9802 Air cleaning device in a nuclear power plant. Oki, M.; 
Seki, Takeshige; Taruishi, Y. (to Tokyo Shibaura Electric Co. Ltd., 
Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-149,591/A/. 9 
Jun 1976. 4p. (In Japanese). 

The object is to protect from radiation exposure operating 
and maintaining filters or exhaust fans in an air purifying system for 
purifying air discharged from a nuclear power plant, and to improve 
the operating efficiency. The air discharged from the nuclear power 
plant are purified by an air filter in which filtering elements are 
stacked. Each filtering element is encased in a frame body in which a 
plurality of filter members has a grip. A grip is engaged in a hook of 
a crane disposed immediately above these filter elements for accom- 
plishment of replacing the filter elements. Therefore, when a filter 
element to which radioactive materials have been adhered is re- 
placed, an operator may replace the filter element without direct 
access to air passage, thereby preventing the operator from being 
exposed. 


9803 Method of processing a liquid radioactive waste containing 
solids. Hamazaki, K.; Yui, K.; Takejima, M. (to Japan Atomic Power 
Co., Tokyo). Japanese Patent 1977-147,300/A/. 2 Jun 1976. 3p. (In 
Japanese). 

Object is to reduce frequency of reverse washing of a filter 
used for processing liquid waste to decrease generation of already 
used pleut agent, thereby decreasing a quantity of isotopic waste 
produced. Supernatant liquid of liquid radioactive waste containing 
solids fed into a storage vessel is removed from the storage vessel, 
and thereafter it is heated and concentrated and vaporized liquid 
obtained by heating and condensing is concentrated is condensed 
and then recovered. The concentrated supernatant liquid is returned 
to the storage vessel without passing through the filter. 


9804 Aerosol removing method in an exhaust system in a reac- 
tor. Minato, A.; Fukushima, Y.; Naito, K.; Kudo, K. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1977-145,700/A/. 31 May 
1976. 5p. (In Japanese). 

The object is in removal of radioactive aerosol in an exhaust 
system in a reactor produced at the time of trouble such as loss of 
coolant through a filter, to bring aerosol into contact with water 
contained particles before passing through the filter. Gases contain- 
ing radioactive aerosol removed from a protective container of a 
sodium cooling fast reactor are introduced into a mixing container. 
Within the mixing container, water contained crystalline particles 
such as silica gel, boric acid and alum are scattered. The diameter of 
the water contained particles is greater than that of aerosol particles 
to be collected. After mixed, the flow of gases passes through the 
— aad and remove the water contained particles with aerosol 

sorbed. 


9805 Gaseous radioactive waste processing system. Onizawa, H. 
(to Mitsubishi Heavy Industries Ltd., Tokyo (Japan)). Japanese 
Patent 1977-135,000/A/. 7 May 1976. 4p. (In Japanese). 

Object is to prevent explosion of hydrogen gas within gaseous 
radioactive waste by removing the hydrogen gas by means of a 
hydrogen absorber. A coolant extracted from a reactor cooling 
system is sprayed by nozzle into a gaseous phase (hydrogen) portion 
within a tank, thus causing slipping of radioactive rare gas. The 
gaseous radioactive waste rich in hydrogen, which is purged in the 
tank, is forced by a waste gas compressor into a hydrogen occlusion 
device. The hydrogen occlusion device is filled with hydrogen 
occluding agents such as Mg, Mg-Ni alloy, V-Nb alloy, La-Ni alloy 
and so forth, and hydrogen in the waste gas is removed through 
reaction to produce hydrogen metal. The gaseous radioactive waste, 
which is deprived of hydrogen and reduced in volume, is stored in 
an attenuation tank. The hydrogen stored in the hydrogen absorber 
is released and used again as purge gas. 


9806 Method of solidification treatment of high level liquid 
radioactive waste. Terai, R.; Eguchi, K.; Kinoshita, M. (to Industrial 
Research Inst., Osaka Prefecture (Japan)). Japanese Patent 1977- 
133,499/A/. 1 May 1976. 6p. (In Japanese). 

High-level radioactive liquid waste is subjected to solidifica- 
tion treatment to obtain a sintered solid, and with which the scatter- 
ing of readily volatile material is prevented by using porous silicate 
= powder as the solidifying agent at temperatures under 1000°C. 

omogeneous borosilicate glass mainly composed of Na2O-B2Os- 


SiO. is used as the starting material. This material is thermally 
treated to cause microscopic separation into NaeO-B.O; phase and 
SiO. phase, and then the NazO-B,Os is separated through oxidizing 
treatment to thereby produce porous silicate glass powder. High 
level radioactive liquid waste is calcined, and the calcined powder is 
mixed with the glass powder. The mixture is charged into a heat- 
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resistant mold and is held in a heated condition while pressurizing it 
for a predetermined period of time, allowing the formation of a 
compact structure to proceed. After cooling, the content of the mold 
is taken out and accommodated in a storage vessel. 


9807 Apparatus for removal and disposal of radioactive fine 
solid material contained in liquid. Ohigashi, Y.; Takiguchi, Y. (to 
Nippon Atomic Industry Group Co. Ltd., Tokyo). Japanese Patent 
1977-131,100/A/. 26 Apr 1976. 3p. (In Japanese). 

Object is to carry out a series of processes, in a vessel, of 
separating, condensing, dewatering and solidifying a solid portion 
contained in a radioactive liquid waste. Radioactive liquid is ejected 
from a nozzle into the rotor and the radioactive liquid is separated 
into solid and liquid by a turning force of the rotor. The solid matter 
is adhered to the wall of the rotor and clear water enters a second 
space through an outlet drilled in the periphery of a hollow cylinder 
at the upper part of the rotor and is discharged through an outlet 
disposed in a lower wall of a housing. When the solid matter is 
somewhat accumulated within the rotor, the rotor is stopped to 
discharge the liquids remaining in the rotor outside the rotor 
through an opening in a cylindrical shaft at a lower end of the rotor. 
Finally, solidifying material such as cement is thrown into the 
housing through an inlet thereof to fill it into three spaces through a 
communicating hole until the housing forms one sheet. 


9808 Method of cementing radioactive liquid waste. Yasumura, 
K.; Takiguchi, Y. (to Nippon Atomic Industry Group Co. Ltd., 
Tokyo). Japanese Patent 1977-127,599/A/. 19 Apr 1976. 3p. (In 
Japanese). 

Object is to introduce radioactive liquid waste into a drum 
can vessel and add cement or asphalt therein to close the can, which 
is then vibrated to obtain a solid in which the radioactive liquid 
waste and cement or asphalt are uniformly mixed. A drum can is 
placed on a vibration bed disposed at the upper part of a vibrator 
and fixed by a movable arm and a keep bed while rotating a screw- 
fastening handle. The liquid waste is introduced into the drum can 
into which cement or asphalt is added and the can is closed, and 
thereafter, the vibrator is vibrated by a vibration motor and an 
eccentric cam to uniformly mix the radioactive liquid waste and 
cement or asphalt within the drum can, thereby obtaining a solidified 
body. 


9809 Method of integrally forming radioactive wastes and its 
vessel, Yasumura, K. (to Nippon Atomic Industry Group Co. Ltd., 
Tokyo). Japanese Patent 1977-127,600/A/. 19 Apr 1976. 2p. (In 
Japanese). 

Object is to introduce pellet-like radioactive waste into a 
concrete vessel and add a polymeric monomer into said vessel to 
thereby integrally form the waste and vessel. The radioactive waste 
is treated by a dryer to produce dried powder, which is then filled 
into a concrete vessel in its own state or in the form of pellet. 
Further, a mixture of unsaturated acid ester such as methyl metha- 
crylate, acrylic ethyl and acrylic methyl, and one or more radical 
polymeric monomer such as styrene, vinyl acetate, etc., is poured 
into the concrete vessel together with a polymerization initiator and 
a polymerization promoter and the vessel is closed. The thus ob- 
tained concrete vessel is extremely safe in strength. 


9810 Two-layer type filter for removal of radioactive iodine. 
Taoki, M. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
127,598/A/. 16 Apr 1976. 3p. (In Japanese). 

The object is to provide a filter for removing radioactive 
iodine, which is used for disposal of gaseous waste in an atomic 
power plant, to particularly hold a pressure loss lower. The filter 
according to the present invention comprises two layers, which are 
filled at a front stage with active carbon, which is small in pressure 
loss and has a good collective efficiency relative to iodine, and at a 
rear stage with silver zeolite, which has a good collective efficiency 
relative to both iodine and methyl iodine, whereby respective adsor- 
bent are effectively utilized to minimize pressure loss even if a large 
quantity of air. 


9811 System for processing ion exchange resin regeneration 
waste liquid in atomic power plant. Onaka, N.; Tanno, K.; Shoji, S. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-119,799/A/. 
2 Apr 1976. 4p. (In Japanese). 

Object is to reduce the quantity of radioactive waste to be 
solidified by recovering and repeatedly using sulfuric acid and 
sodium hydroxide which constitute the ion exchange resin regenera- 
tion waste liquid. Cation exchange resin regeneration waste liquid is 
supplied to an anion exchange film electrolytic dialyzer for recover- 
ing sulfuric acid through separation from impurity cations, while at 
the same time anion exchange resin regeneration waste liquid is 
supplied to a cation exchange film electrolytic dialyzer for recover- 
ing sodium hydroxide through separation from impurity anions. The 
sulfuric acid and sodium hydroxide thus recovered are condensed by 
a thermal condenser and then, after density adjustment, repeatedly 
used for the regeneration of the ion exchange resin. 
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9812 Method and apparatus for separation and recovery of rare 
gas from reactor exhaust gas. Goto, M. (to Osaka Oxygen Industries 
Ltd. (Japan)). Japanese Patent 1977-115,998/A/. 25 Mar 1976. Sp. 
(In Japanese). 

Object is to reduce the probability of leakage of radioactive 
rare gases to thereby enhance safety and reduce the running cost and 
facilitate operation. A processed gas having been deprived of water 
and oxygen is subjected to pressure reduction to 10 to several 100 
mm Hg by a vacuum pump and then cooled down through heat 
exchange with helium, hydrogen, nitrogen and like gases. The 
resultant gas is passed through an adsorber, which is cooled to 80 to 
120°K by a freezer for adsorbing Ar, Kr, Xe and like rare gases and 
part of nitrogen. The adsorber is then heated to liberate the adsorbed 
gas, and the liberated gas is led to a condenser which is cooled to 60 
to 80°K, thus causing condensation of only the rare gases. Thereaf- 
ter, the condenser is heated to liberate the rare gases from it, these 
gases then being sealed in a separate recovery tank. 


9813 Method of washing a agitator for kneeding radioactive 
wastes and cements. Nishioka, Y.; Iwata, I. (to Toray Engineering 
Co. Ltd., Osaka (Japan)). Japanese Patent 1977-116,000/A/. 25 Mar 
1976. 3p. (In Japanese). 

Object is to provide an in-drum mixing method, in which the 
washing treatment is facilitated by washing off cement milk attached 
to the agitator in a new drum can and solidifying the cement milk 
thus separated together with radioactive wastes within the drum can. 
An agitator is set within a drum can, and then radioactive waste, 
cement and water are introduced into the drum can and kneeded 
therein. Then, the agitator is raised, and a cover is fastened to the 
drum can for causing natural solidification of the paste. Subsequent- 
ly, a new drum can is set in a position directly beneath the agitator 
which is then lowered and rotated under no load for flinging off the 
cement milk attached to the agitating vanes. Thereafter, water 
required for kneeding and solidification to the cement, having been 
measured in a measuring tank, is blown from a pipe against the 
agitating shaft and agitating vane to wash them. After washing is 
completed, radioactive waste is introduced and then cement is 
supplied for kneeding. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 9800, 11510, 11600, 11601, 11649 


9814 (KBS-TR—14) Influence of cementation on the deforma- 
tion properties of bentonite/quartz buffer substance. Pusch, R. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Jun 1977. 28p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

Cementation, e.g.precipitation of crystalline or solid amor- 
phous inorganic substance between individual grains, greatly affects 
the mechanical properties of fine-grained soils. As concerns the 
buffer mass with the composition suggested (10 weight percent 
bentonite and 90% quartz particles) the intergranular contact pres- 
sure between the quartz particles will not be able to cause ‘pressure 
solution’. Also, the other possible cementation effects will be negligi- 
ble with the exception of the process which leads to precipitation of 
SiO: dissolved from quartz particles and enriched in the interstitial 
pore space. This process and its consequences will be treated in this 
report. The nature of silica solution and precipitation is not known in 
detail. The chemical environment, temperature, pH and ion strength 
are known to be controlling factors which combine to make possible 
alternating solution and precipitation of silica. However, as shown 
by the case survey and the presented theoretical treatment the 
amount of precipitated SiOz will not be able to produce a brittle 
behavior of the buffer mass even after thousands of years. 


9815 (KBS-TR—33) Required physical and mechanical proper- 
ties of buffer masses. Pusch, R. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Oct 1977. 12p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


Safe deposition of radioactive canisters in boreholes or tun- 
nels requires a buffer mass for which the following criteria are 
specified: sufficient bearing capacity, suitable plastic mechnical prop- 
erties, low permeability, ion-adsorption ability, sufficiently good heat 
conduction. Its required physical and mechanical properties must 
also be stable for thousands of years at the elevated temperature in 
the radiation field close to the canisters. So for all evidence given in 
the current investigation shows that a combination of Na-bentonite 
and silt/sand-sized quartz components gives a buffer mass with 
optimum properties. The bentonite should form at least 10 weight 
percent of the solid mass where the bearing capacity is important. In 
other parts of the bore-holes, tunnels and shafts the bentonite content 
can be increased to 20 or even higher percentages. 


9816 (KBS-TR—34) Manufacturing of a lead-titanium canister. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Nov 1977. 73p. (In 
Swedish). Dep. NTIS (US Sales Only), PC AO5/MF AO1. 
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The report describes a proposed design for a titaniumlead 
canister and its manufacturing process. This process is based on well- 
known technology. The strength of the canister has been considered 
and it is evident that it will withstand the hydrostatic water pressure 
in the final storage. The lead material and its behavior are discussed. 
It is shown that high purity lead and an extruding process for the 
manufacturing of the lead shield can be used to obtain a high quality 
product. The extruding equipment is described. The costs of the 
canister is estimated at 40 000 Swedish Crowns excluding the 
encapsulation work (which will be performed in a ‘hot cell’) and the 
costs for the extruder. 


9817 (KBS-TR—44) Resistance of borosilicate glass. Laktos, 
T. (Kaernbraenslesaekerhet, Stockholm (Sweden)). Dec 1977. 27p. 
(In Swedish). Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

Borosilicate glass has a good resistance to radiation of differ- 
ent kinds, good mechnical properties towards compressive stress. 
Devitrification can occur between 600 and 800°C. This report gives 
a summary of experiences from French research with high-active 
borosilicate glass, also English, German and American research as 
well as research on inactive borosilicate glasses at the Swedish 
Research Institute in Vaexjoe. 


9818 (KBS-TR—S52) Calculations of nuclide migration in rock 
and porous media, penetrated by water. Haeggblom, H. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Sep 1977. 64p. Dep. 
NTIS (US Sales Only), PC A05/MF AOI. 

Some physical and mathematical models are given for migra- 
tion of nuclides in rock and porous media penetrated by water. The 
cases considered are thermal convection due to the decay heat from 
radioactive sources and transport due to the hydraulic gradient 
connected with the geographic structure. The model for thermal 
convection is highly simplified but is conservative compared with 
the often made adiabatic assumption which limits convection effects 
to a region characterized by a high ratio between buoyant and 
viscous forces. The piezometric head and corresponding gradients 
are calculated by analytic methods. It is shown that the solutions are 
strongly dependent upon the variation of the permeability with 
depth. The special features of migration in cracks are studied. A 
computer program, MINUTE, was developed for numerical calcula- 
tions. Times for transport of some important nuclides to the ground 
surface were calculated using appropriate input data for representa- 
tive Swedish deposition sites. Error margins are discussed. 


9819 (KBS-TR—54-01) Groundwater movements around a re- 
pository. Geological and geotechnical conditions. Stille, H.; Burgess, 
A.; Lindblom, U.E. (Kaernbraenslesaekerhet, Stockholm (Sweden)). 
Sep 1977. 49p. Dep. NTIS (US Sales Only), PC A04/MF AOI. 

The report was prepared as one of a series of technical 
reports within a study of the groundwater movements around a 
repository for radioactive waste in the Precambrian bedrock of 
Sweden. This assessment is intended to provide basic geotechnical 
data for the analysis. These data include properties and conditions 
that are representative of the intact rock, the rock mass in general, 
and the groundwater regime. As there exist a considerable range in 
the mineralogy of potentially suitable plutonic rocks and since a 
specific site has not yet been selected, all of the parameters presented 
in this report must be based on presumptive geological and hydro- 
geological conditions. Where possible, data for two potential site 
areas, namely Oskarshamn and Forsmark, are presented. This report 
is divided into four parts. First, a brief description of the procedure 
for modelling groundwater movements is presented, along with a 
tabulation of the important parameters. Secondly, a description of 
the geological and hydrogeological conditions of the Fennoscandian 
shield, as well as of the two general site areas, is given. The final two 
sections of the report provide thermomechanical and geohydrologi- 
cal characteristics and properties of the host rock. 


9820 (LBL—7080) Borehole drilling and related activities at the 
Stripa mine. Kurfurst, P.J.; Hugo-Persson, T.; Rudolph, G. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.; Hagby-Bruk 
AB, Nora (Sweden); VIAK AB, Falun (Sweden)). Aug 1978. Con- 
tract W-7405-ENG-48. 55p. (SAC—05). Dep. NTIS, PC A04/MF 
AOl. 

Drilling operations for the joint Swedish-U.S. program on 
radioactive waste storage in mined caverns were conducted from 
August, 1977 to April, 1978. At the peak of drilling, six drills were 
active, one on the surface and five underground. 160 boreholes were 
drilled with sizes ranging from 38 to 406 mm dia. Special techniques 
and drilling equipment were developed to drill and remove the large 
cores. Instrumentation and heater installations required strict drilling 
specifications. Detailed descriptions of the fractures and other rele- 
vant rock properties required orientation of the core as well as 
special recovery techniques. To assure the best possible quality of 
the core, a triple-tube core barrel was used to drill all boreholes 76 
mm diameter and larger. 
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(N—78-18897) An analysis of the technical status of high 
level radioactive waste and spent fuel management systems. English, 
T.; Miller, C.; Bullard, E.; Campbell, R.; Chockie, A. (Jet Propulsion 
Lab., Pasadena, CA (USA)). 1 Dec 1977. Contract NAS7-100. 289p. 
(NASA-CR—155313; JPL-PUB—77-69). NTIS PC A13/MF AOl. 

The technical status of the old U.S. mailine program for high 
level radioactive nuclear waste management, and the newly-develop- 
ing program for disposal of unreprocessed spent fuel was assessed. 
The method of long term containment for both of these waste forms 
is considered to be deep geologic isolation in bedded salt. Each 
major component of both waste management systems is analyzed in 
terms of its scientific feasibility, technical achievability and engineer- 
ing achievability. The resulting matrix leads to a systematic identifi- 
cation of major unresolved technical or scientific questions and/or 
gaps in these programs. 


9822 (RHO-BWI—78-100-JUL) Basalt Waste Isolation Pro- 
gram: monthly report. Deju, R.A. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). 31 Jul 1978. 
Contract EY-77-C-06-1030. 27p. Dep. NTIS, PC A03/MF AOI. 

Washington State Department of Natural Resources has com- 
pleted the reconnaissance mapping of the late Cenozoic sediments 
within the western half of the Columbia Plateau. The compilation of 
1 : 250,000 base maps for the Columbia Plateau and of 1 : 100,000 
base maps for the Pasco Basin has been completed by the Washing- 
ton State Department of Natural Resources. Hydrologic testing of 
DC-2 continued. Seismograph Services Corporation completed their 
processing of the seismic test data. The results indicate that the 
basalt surface can be mapped continuously. Lower horizons can be 
mapped locally. Preliminary data from Senturion Services, Inc. on 
the magnetotelluric test suggests that the basalt sequence is about 
four kilometers thick. Drilling operations were conducted at two 
locations and hydrologic testing at one location during the reporting 
period. Coring operations at DC-4 advanced from 749 feet to 1,074 
feet. DC-4 is 21% complete based upon a total depth of 5,000 feet. 
Coring operations at DC-8 advanced from 2,959 feet to 3,956 feet. 
DC-8 is 96% complete, based upon a total depth of 4,100 feet. The 
Vitro Engineering Title I effort for facility requirements and site 
work was essentially completed during the month. Rockwell Han- 
ford Operations reviewed the comment issues and returned them to 
Vitro Engineering. The facility requirements design covers the fa- 
cility electrical power and mechanical systems. The site work design 
covers the roads, parking areas, and embankment construction in the 
portal areas. Woodward-Clyde Consultants held a workshop to 
evaluate and rank possible events that could disrupt a deep geologic 
waste repository. A list of seven of the most significant events has 
been approved by Rockwell Hanford Operations and the subcon- 
tract is proceeding with development of fault trees. 


9823 (RHO-BWI—78-100-SEP) Waste Isolation Program: 
monthly report. Deju, R.A. (Atomics International Div., Richland, 
WA (USA). Rockwell Hanford Operations). Sep 1978. Contract EY- 
77-C-06-1030. 23p. Dep. NTIS, PC A02/MF AO1. 

The Basalt Waste Isolation Program was established with the 
responsibility for conducting the basalt feasibility studies. The pro- 
gram is divided into five projects: site studies; drilling; technology 
development; near-surface test facility; and respository. Major pro- 
gram accomplishments during the reporting period are reported in 
each project. 


9824 (RHO-BWI-C—17) Hanford and Columbia River Basin 
Basalts: x-ray characterization before and after hydrothermal treat- 
ment. Barnes, M. (Pennsylvania State Univ., University Park (USA). 
Materials Research Labs.). 30 Jun 1978. Contract EY-77-C-06-1030. 
19p. Dep. NTIS, PC A02/MF AOI. 

Results are presented of a project to obtain quantitative data 
to assist in the evaluation of basalts as a nuclear repository host rock, 
in particular those basalts underlying the Hanford reservation. The 
two basalts studied are the U.S. Geological Survey's standard Basalt 
Columbia River-1 (BCR-1) and a section of core from Hanford Drill 
Hole DDH-3 (A2120/3320). It was found that the principal minerals 
of Basalts BCR-1 and DDH-3 are still present after hydrothermal 
treatment up to 400°C. No new phases have been observed, with the 
exception of one in the longest run, 300°C for 56 days. There is not 
enough of this phase present to give positive identification in the 
bulk powder diffractogram. The spinel magnetite-ulvoespinel was 
observed to change oxidation state under some conditions. Because 
uranium and plutonium are both far more soluble in the +6 state 
than in the +4 state, the oxidation state of the system basalt + waste 
+ water is important. The basalt is in enormous excess and contains 
both ferrous and ferric iron in its spinels and in augite. Together they 
should be the principal influence on the oxidation state of the system. 
Several further X-ray measurements would be useful: first, examina- 
tion of spinels in runs already made with 2 percent water and with 
10x by weight water; second, examination of runs made in an all- 
Stainless system; third examination of the Umtanum Basalt from 
Umtanum Ridge; fourth, search for ilmenite after further magnetic 


ERA VOL. 4, NO. 5 


separation; and, fifth, look for possible changes in both spinels in 
order to follow the oxidation state in basalt + waste + water. 


9825 (RHO-BWI-LD—2) Rock mechanics methods and in situ 
heater tests for design of a nuclear waste repository in basalt. Board, 
M.P. (Atomics International Div., Richland, WA (USA). Rockwell 
Hanford Operations). 21 Jun 1978. Contract EY-77-C-06-1030. S3p. 
Dep. NTIS, PC A04/MF AO1. 

Methods of integrating data from the Near-Surface Test Fa- 
cility into the overall Waste Isolation Program are examined. Dis- 
cussions are presented dealing primarily with the application of 
numerical models to the design of a waste repository. The various 
types of models currently available are discussed with reference to 
design in basalt and the breakdown of the problem of repository 
design is summarized. It is shown that the most efficient method for 
analyzing repository design is to break the problem down into 
several problems which are based on physical scale. These include 
the area directly surrounding a single waste canister (the very near 
field), the area including many canisters and canister emplacement 
rooms (the near field), and the area including the entire repository 
and the rock mass to the free surface (the far field). The methods by 
which numerical models are used for design are discussed. Flow 
charts are used to show the basic input data required, the calcula- 
tional processes used, and the preliminary criteria for judgment of 
suitable repository performance. It is shown that the ultimate design 
of the allowable gross thermal loading density, and, thus, the layout 
of the underground workings is highly dependent upon the rock 
mass properties supplied as base line input data to the numerical 
models. Of the many input properties required, the thermal conduc- 
tivity, the thermal expansion coefficient, and elastic moduli of the 
rock mass have, perhaps, the greatest effect on the calculation of 
induced temperatures, stresses, and displacements and, thus, reposi- 
tory design. To ensure that the design continues with confidence, 
field (in situ) values of input data must be obtained. The role of the 
Near-Surface Test Facility in situ testing in obtaining these basic 
required data is discussed. 


9826 (RHO-LD—13) Granulometric data 241-B Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 59p. Dep. NTIS, MF 
AOl. 


Portions of document are illegible. 

Approximately 400 sediment samples collected during the 
drilling of wells in the 241-B Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 400 sediment samples are documented in this 
report. 


9827 (RHO-LD—S52) Status of containment integrity studies 
for continued in-tank storage of Hanford defense high-level waste. 
Baca, R.G.; Beitel, G.A.; Mercier, P.F.; Moore, E.L.; Vollert, F.R. 
(Atomics International Div., Richland, WA (USA). Rockwell Han- 
ford Operations). Sep 1978. Contract EY-77-C-06-1030. 81p. Dep. 
NTIS, PC A05/MF AO1. 

Information is provided on the technical studies that have 
been implemented for evaluating the containment integrity of the 
single-shell waste storage tanks. The major areas of study are an 
analysis of storage tank integrity, a failure mode analysis, and storage 
tank improvements. Evaluations of tank structural integrity include 
theoretical studies on static and dynamic load responses, laboratory 
studies on concrete durability, and experimental studies on the 
potential for exothermic reactions of salt cake. The structural analy- 
ses completed to date show that the tanks are in good condition and 
have a safety margin against overload. Environmental conditions 
that could cause a loss of durability are limited to the waste chemi- 
cals stored (which do not have access to the concrete). Concern that 
a salt cake exothermic reaction may initiate a loss of containment is 
not justifiable based on extensive testing completed. A failure mode 
analysis of a tank liner failure, a sidewall failure, and a dome collapse 
shows that no radiologic hazard to man results. Storage tank im- 
provement studies completed show that support of a tank dome is 
achievable. Secondary containment provided by chemical grouts and 
bentonite clay slurry walls does not appear promising. It is now 
estimated that the single-shell tanks will be serviceable for the 
storage of salt cake waste for decades under currently established 
operating temperature and load limits. 


9828 (SAND—77-1969C) Waste Isolation Pilot Plant. Lang- 
ley, R.A. Jr.; Scully, L.W. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 6p. (CONF-781004—4). Dep. 
NTIS, PC A02/MF AO1. 
From Nuclear meeting; Basel, Switzerland (3 Oct 1978). 
WIPP will be the first U.S. large facility for demonstrating 
the feasibility of disposal of radioactive waste in bedded salt. Objec- 
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tives and space requirements of WIPP are described briefly in this 
paper. (DLC) 


9829 (SAND—78-0934) ‘"WIPP”: a bedded salt repository for 
defense radioactive waste in southeastern New Mexico. Weart, W.D. 
(Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 35p. (CONF-780902—10). Dep. NTIS, PC A03/MF AOI. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Portions of document are illegible. 

DOE is proposing to demonstrate the acceptability of geolog- 
ic disposal of radioactive waste by locating a Waste Isolation Pilot 
Plant (WIPP) in the salt beds 26 miles east of Carlsbad, New 
Mexico. The WIPP will serve as a permanent repository for defense 

enerated transuranic contaminated waste and will also be used as a 

acility in which experiments and demonstrations with all radioactive 
waste types can be conducted. A conceptual design has been com- 
pleted and an environmental report on actual and possible impacts 
will soon be released. There are many technical issues which must be 
pursued in connection with WIPP. Many of these involve natural 
geologic and hydrologic phenomena. The introduction of radioac- 
tive wastes into this environment raises more issues which are being 
investigated in the laboratory and which, in many instances, must 
also be studied in situ. WIPP will be an underground laboratory 
where large-scale experiments on thermal effects and waste/rock 
interactions will be examined. Some of these physical and chemical 
problems are summarized in this paper. 9 figures. 


9830 (Y/OWI/SUB—78/16549/2) Two-dimensional simulation 
of the thermomechanical response of project salt vault including the 
excavation sequence. Final report. Wahi, H.K.; Maxwell, D.E.; Hof- 
mann, R. (Science Applications, Inc., Oakland, CA (USA)). Mar 
1978. Contract W-7405-ENG-26. 70p. (SAI-FR—821-2). Dep. NTIS, 
PC A04/MF AOl1. 

Based on comparisons of the present four-room sequential 
excavation calculational results with previous two-room simulta- 
neous excavation results and the experimental results, the following 
may be concluded: (1) The sequence of excavation plays no role in 
overall deformation response of rooms and pillars, provided that 
sufficient time (approx. 6 months) lapse exists between the last 
excavation and the start of the heat source. (2) The assumption of a 
symmetry plane between Rooms 2 and 3 is valid in modeling the 
Project Salt Vault experiment. (3) In a realistic simulation, one 
should allow the creep deformations to occur on real time scale even 
during the period when no thermal source is active (e.g., between 
standard day 540 and standard day 806). In particular, reference is 
made to the two-room sensitivity calculation which was started at 
standard day 806. In that calculation the creep stain rates at day 806, 
and cumulative strains until day 806 were erroneous. However, the 
overall thermomechanical response was still in fairly good agree- 
ment with the experimental data. 7 figures. 


9831 (Y/OWI/TM—36/13) Supplemental technical informa- 
tion in support of Y‘OWI/TM—44. Volume 13. Drawings for reposi- 
tory preconceptual design studies: shale. (Parsons, Brinckerhoff, 
Quade and Douglas, Inc., New York (USA)). Apr 1978. Contract 
EW-7405-ENG-26. 175p. Dep. NTIS, PC A08/MF AO1. 

Volume 13 contains design drawings for a waste repository in 
shale. Three cycles are considered: fuel recycle, throwaway fuel 
cycle, and uranium recycle with plutonium in high-level waste. (LK) 


9832 (Y/OWI/TM—SS) Avery Island: dome salt in situ test. 
Fairchild, P.D.; Jenks, G.H. (Union Carbide Corp., Oak Ridge, TN 
(USA). Office of Waste Isolation). 15 Jun 1978. Contract W-7405- 
ENG-26. 47p. Dep. NTIS, PC A03/MF AOl1. 

Objective of this in situ test is to provide quantitative data 
that can be used to determine whether or not bedded and domal salt 
will behave similarly in response to heating. The Avery Island (AD 
heater test will provide a test case wherein a quantitative a priori 
prediction using laboratory measured properties and numerical anal- 
ysis methods can be tested for adequacy of simulating effects in the 
field. The AI in situ test facility is made up of three separate, but 
neighboring, electrically heated facilities, which are labeled Site A, 
Site B, and Site C. The design and mine layout of these facilities are 
summarized. The principal objectives of the planned experiments at 
each site and the special design features related to the objectives are 
also summarized. 


9833 Interactions between nuclear waste and surrounding rock, 
McCarthy, G.J.; White, W.B.; Roy, R.; Scheetz, B.E.; Komarneni, 
S.; Smith, D.K.; Roy, D.M. (Pennsylvania State Univ., University 
Park (USA). Materials Research Labs.). Nature (London); 273: No. 
5659, 216-217(18 May 1978). 

Evidence is here presented that contact with pressurised 
water at the 200 to 400°C temperatures that could occur near the 
waste in the early years of storage rapidly alters borosilicate glass 
and promotes interactions between the waste and both shale and 
basalt repository wall rocks. Specific examples are the formation of a 
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uranyl silicate (weeksite) directly from hydrothermal alteration of 
glass, and the reaction of caesium and sodium from calcine with 
aluminosilicates in basalt and shale to form the caesium sodium 
aluminosilicate pollucite. 


9834 Nuclear-industry waste and the subsoil. de Marsily, G.; 
Ledoux, E.; Margat, J.; Barbreau, A.; Giraud, B.; Sousselier, Y. 
(Ecole des Mines, Paris, France). XX. Ann. Mines; 184: No. 4, 35- 
52(Apr 1978). (In French). 

After briefly describing the nature of nuclear waste, as well as 
various solutions proposed for disposal of this waste, the authors 
discuss the role which the geological barrier can play to contain the 
radioactivity of buried waste. Given the often long lifespan of 
radionuclides on a geological scale, it would seem reasonable to base 
the safety of such a storage not on the small probability of an 
incident, but rather on the evidence that, even in the case of a 
"geological accident”, a relative isolation of waste can still be 
provided. For this purpose, a model of migration of elements under 
the influence of underground water movement was developed and 
applied to a range of theoretical geologic formations in order to 
determine what the controlling parameters are. 15 refs. 


9835 Geomechanical behaviour of rock salt of various deposits 
in the GDR. 3. Influence of elevated temperature, alternating 

and ionizing radiation. Menzel, W.; Schreiner, W. (Institut fuer 
Bergbausicherheit, Leipzig (German Democratic Republic)). Neue 
Bergbautech.; 8: No. 3, 143-148(Mar 1978). (In German). 

The influence of temperature (20 to 225 °C), alternating 
pressure (5 to 50 kp/cm?), and ionizing radiation (3x10° to 4x10° 
rads) on both the strength and deformation of rock salt have been 
investigated. The results obtained may be of importance for under- 
ground storage of gaseous and liquid fuel and of radioactive wastes. 


9836 Container configuration for storing spent nuclear fuel ele- 
ments. Mollon, L. (to Brooks and Perkins, Inc., Southfield, Mich. 
(USA)). German(FRG) Patent 2,700,520/A/. 14 Jan 1977. 17p. (In 
German). 

The invention concerns container configurations for ultimate 
storage of spent nuclear fuel elements. The containers consist of 
aluminum or steel. In a typical form of construction, the individual 
containers have a length of 3,650 mm, a width of 150 to 200 mm, and 
a wall thickness of 6.5 mm. They will be placed, standing vertically, 
in parallel to each other. The containers are fabricated either by 
extruding or they are composed of elongated metal-sheet elements, 
brought to the desired shape by means of bending and welded 
together. Each individual container is welded to the neighboing one 
by means of a flange, but between the containers there will be so 
much space that a plate made of neutron-absorbing material, e.g. 
boron carbide, will find room. The rows of fuel containers formed in 
this way will, in their turn, be welded to parallel rows by means of 
flanges, the interspace being filled with a corresponding long plate of 
boron carbide for neutron absorption. On the outer sides of the 
container configuration, also rectangular plates of neutron-absorbing 
material are arranged. On top of the containers, funnels in the shape 
of truncated pyramids are placed. The lower ends of the containers 
are welded to a rectangular intermediate or bottom plate with 
circular openings in axial alignment with the individual container, 
allowing the circulation of water with which the fuel elements are 
flooded. The partitions between the individual containers also have 
openings on their upper and lower ends. 


9837 Release control device for radioactive gaseous waste. 
Sasaki, R. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
149,598/A/. 9 Jun 1976. 3p. (In Japanese). 

Object is to release radioactive gaseous waste at sea direction 
as much as possible to decrease an exposure dose to people. In a 
system having at least a radioactive gaseous waste generating por- 
tion and a device for releasing said waste, an inclination in tempera- 
ture between two points on the land, a difference between tempera- 
ture and water temperature in the vicinity of the release point are 
used, as a result of observation of the direction of the wind, to 
control the release of the radioactive gaseous waste. That is, the 
gaseous waste is released when the following three conditions are 
met: (1) The wind blows from land towards sea; (2) The calculated 
value of atmospheric inclination is less than a reference value; and 
(3) The calculated value of temperature difference is more than a 
reference value. 


9838 Radioactive waste processing method for a nuclear power 
plant. Sugimoto, Y.; Kuriyama, O. (to Hitachi Ltd., Tokyo (Japan)). 
Japanese Patent 1977-148,800/A/. 4 Jun 1976. 4p. (In Japanese). 

Object is to subject radioactive liquid waste in a nuclear 
power plant to reverse permeation process after which it is vapor- 
ized and concentrated thereby decreasing the quantity of foam to be 
used to achieve effective concentration of the liquid waste. Liquid 
waste containing a radioactive material produced from a nuclear 
power plant is first applied with pressure in excess of osmotic 
pressure by a reverse permeation device and is separated into clean 
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water and concentrated liquid by semi-permeable membrane. Next, 
the thus reverse-permeated and concentrated waste is fed to an 
evaporator which control foaming by the foam and then further 
reconcentrated for purification of the liquid waste. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 9831, 9833, 11509 


9839 (UCRL—81780) Review of measurement techniques for 
stack monitoring of long-lived alpha emitters. Kordas, J.F.; Phelps, 
P.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 Nov 1978. Contract W-7405-ENG-48. 9p. (CONF-781033— 
10). Dep. NTIS, PC A02/MF AO1. 

From NS symposium; Washington, DC, USA (18 Oct 1978). 

As a result of the promulgation of new guidelines by the 
Environmental Protection Agency (40 CFR 190) for releases of 
long-lived, alpha-emitting substances, the stack-monitoring require- 
ments for measuring long-lived alpha particles may change in terms 
of both monitored isotopes and the detection levels. This paper 
briefly reviews stack-monitoring requirements for long-lived alpha- 
emitting particles. It also examines the currently deployed alpha- 
particulate, stack-monitoring systems and discusses prototype sys- 
tems that may be applicable to stack monitoring. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 9834 


REGULATIONS 
REFER ALSO TO CITATION(S) 9839 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 10659, 10692, 11975 


9840 (EUR—5661) Accuracy required for plutonium accountan- 
cy in monitoring solid waste streams. Birkhoff, G.; Notea, A. (Com- 
mission of the European Communities, Ispra (Italy). Joint Research 
Centre). Mar 1977. 20p. Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

A systematic approach is described for defining the accuracy 
required in measuring Pu-contaminated solid waste streams and for 
the selection of the optimal monitor. The proposed method is based 
on comparing the inaccuracy of waste measurements with the uncer- 
tainty in the material unaccounted for resulting from plutonium 
inventory-taking. Results from measurements of waste streams in 
plutonium reprocessing and fabrication plants are demonstrated and 
discussed. The measurements were performed with a variable dead- 
_ counter which detects the spontaneous fission neutrons of 240 

u. 


9841 (LA-UR—2266) Development and demonstration program 
for dynamic nuclear materials control. Augustson, R.H.; Baron, N.; 
Ford, R.F.; Ford, W.; Hagen, J.; Li, T.K.; Marshall, R.S.; Reams, 
V.S.; Severe, W.R.; Shirk, D.G. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 21p. (CONF-781007—8). 
Dep. NTIS, MF A01. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 

Portions of document are illegible. 

A significant portion of the Los Alamos Scientific Laboratory 
Safeguards Program is directed toward the development and demon- 
stration of dynamic nuclear materials control. The building chosen 
for the demonstration system is the new Plutonium Processing 
Facility in Los Alamos, which houses such operations as metal-to- 
oxide conversion, fuel pellet fabrication, and scrap recovery. A 
DYnamic MAterials Control (DYMAC) system is currently being 
installed in the facility as an integral part of the processing operation. 
DYMAC is structured around interlocking unit-process accounting 
areas. It relies heavily on nondestructive assay measurements made 
in the process line to draw dynamic material balances in near real 
time. In conjunction with the nondestructive assay instrumentation, 
process operators use interactive terminals to transmit additional 
accounting and process information to a dedicated computer. The 
computer verifies and organizes the incoming data, immediately 
updates the inventory records, monitors material in transit using 
elapsed time, and alerts the Nuclear Materials Officer in the event 
that material balances exceed the predetermined action limits. 
DYMAC is part of the United States safeguards system under 
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control of the facility operator. Because of its advanced features, the 
system will present a new set of inspection conditions to the IAEA, 
whose response is the subject of a study being sponsored by the US- 
IAEA Technical Assistance Program. The central issue is how the 
IAEA can use the increased capabilities of such a system and still 
maintain independent verification. 


9842 (NUREG—0274(Vol.2)(Bk.1)) Catalog of physical protec- 
tion equipment. Book 1: Volume II. Intrusion detection components. 
Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jun 1977. 405p. 
NTIS $13.25. 

This volume covers acoustic components, microwave/radar 
components, electro-optic barriers, electric field components, orien- 
tation components, ferrous metal detection components, proximity 
detection components, vibration detection components, seismic com- 
ponents, pressure-sensitive components, pressure mats, continuity 
components, electrical/magnetic switches, fire detection compo- 
nents, and mechanical contact switches. (DLC) 


9843 (NUREG—0274(Vol.3)(Bk.2)) Catalog of physical protec- 
tion equipment. Book 2: Volume III. Energy control components. 
Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jun 1977. 140p. 
NTIS $7.25. 

This volume covers code combination locks, card locks, code 
combination and card locks, card systems, and personal characteris- 
tics verification systems. 


9844 (NUREG—0274(Vol.4)(Bk.2)) Catalog of physical protec- 
tion equipment. Book 2: Volume IV. Surveillance and alarm assess- 
ment components. Haberman, W. (Mitre Corp., Bedford, MA 
(USA)). Jun 1977. 245p. NTIS $9.50. 

Components covered by this volume are thermal imaging 
systems, video camera equipment, video monitors and video tape 
recorders. (DLC) 


9845 (NUREG—0274(Vol.8)(Bk.3)) Catalog of physical protec- 
tion equipment. Book 3: Volume VIII. General purpose communication 
components. Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jun 
1977. 124p. NTIS $7.25. 

This volume covers alarm signalling systems and portable 
voice communications (UHF and VHF). (DLC) 


9846 (NUREG/CR—0350) EASI program improvements for 
HP-67 and TI-59 calculators. Bennett, H.A.; Sasser, D.W. (Sandia 
Labs., Albuquerque, NM (USA)). Jul 1978. Contract EY-76-C-04- 
0789. Sip. (SAND—78-0506). Dep. NTIS, PC A04/MF AO1. 

EASI (Estimate of Adversary Sequence Interruption) is an 
effective, simple method which has been developed for use in 
evaluating physical security systems. The usefulness of the method is 
enhanced by the fact that it can be implemented on a programmable 
pocket calculator. New EASI programs for the Hewlett-Packard 
HP-67 and the Texas Instruments TI-59 calculators are provided. 
These new programs store the input data for subsequent recall or 
change. Thus, to perform sensitivity analyses, the user may selective- 
ly change different parameters stored in the calculator; it is not 
necessary to reenter the original input data as in previously devel- 
oped EASI programs. The new programs eliminate not only the 
inconvenience of repeated data reentry, but also the potential source 
of error inherent in data entry. 


9847 (PNL—2761) Selected isotopic functions: a description 
and demonstration of their uses. Timmerman, C.L.; Selby, G.P.; 
Napier, B.A. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1978. Contract EY-76-C-06-1830. 70p. (ISPO—37). 
Dep. NTIS, PC A04/MF AO1. 

Eleven selected isotopic functions useful in the safeguards 
verification of input accountability measurements at a reprocessing 
facility are described. Tables provide summaries of how various 
factors affect the selected isotopic functions for pressurized water 
reactors (PWR) and for boiling water reactors (BWR). The eleven 
isotopic functions shown are pairings of various combination varia- 
bles of uranium and plutonium isotopics and totals. A description 
and explanation of these variables and functions are provided. Also 
included in this report is a demonstration of the verification process 
utilizing isotopic safeguards techniques. The example used is the 
verification (or nonverification) of various Pu/U measurements. The 
technique demonstrates both the internal consistency check and the 
external data source verification which uses a similar reference data 
source. 


9848 Nuclear power and the proliferation issue. Marshal, W. 
Combustion; 49: No. 12, 7-21(Jun 1978). 

The growth of nuclear power throughout the world carries 
with it the possibility of proliferating nuclear weapons capability. 
Consequently, the public debate throughout the Western World has 
focused on the “plutonium economy”, the wisdom of fuel reprocess- 
ing and the need for fast breeder reactors. The author discusses 
nuclear proliferation, analyzes which problems are real and which 
are a misapprehension, and suggests a way which retains the benefits 
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of nuclear power while providing a more certain protection against 
undesirable proliferation. 


9849 Alternative nuclear fuel cycles: the implications on urani- 
um resource utilization. Till, C.E.; Chang, Y.I. (Argonne National 
Lab., IL). Combustion; 49: No. 12, 22-26(Jun 1978). 

The authors attempt to summarize the implications of fuel- 
cycle selection by criteria based on proliferation grounds and on 
achievable nuclear electric capacities within a limited natural re- 
source base. The question is how far can uranium supplies be 
stretched if criteria of this kind are used to define admissible reactor 
cycles. The question is a simple one. The problem in answering it lies 
in the very number of reactor types, fuel cycles, and deployment 
permutations; and the widely varying opinion currently held on both 
the magnitude of the uranium resource base and the amount and time 
span of nuclear power that may represent an adequate objective. | 
ref. 


9850 (NUREG—0273(Vols.4-8)(Bk.2)) Guide for the evalua- 
tion of physical protection equipment. Book 2: Volumes IV—VIII. 
Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jun 1977. 202p. 
NTIS $9.25. 

A guide for evaluating the performance of commercially 
available physical protection equipment has been prepared for use by 
U.S. NRC. Separate evaluation procedures are provided for each 
generic type of equipment contained in the companion document, 
Catalog of Physical Protection Equipment (NUREG-0274). Among 
the equipment parameters evaluated are sensitivity, area/volume of 
coverage, false/nuisance alarm rate, resistance to countermeasures, 
environmental requirements, installation parameters and mainte- 
nance. Four evaluation techniques are employed (inspections, analy- 
ses, demonstrations and tests); standard test equipment (both com- 
mercially available as well as developmental) to be used in the 
evaluation is listed. The following categories of equipment are 
covered: surveillance and alarm assessment components, contraband 
detection components, automated response components, general pur- 
pose display components, and general purpose communication com- 
ponents. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 10445, 10778, 10845 


9851 Major elements of the Nuclear Non-Proliferation Act of 
1978. Washington, DC; Atomic Industrial Forum (1978). 6p. 

The 5 major elements of the Nuclear Non-Proliferation Act 
of 1978 are summarized briefly. Title I establishes as U.S. policy the 
necessary actions to provide a reliable supply of nuclear fuel to 
countries which adhere to the non-proliferation policies. Some ac- 
tions necessary to assure this fuel supply, i.e., a 12-month study to 
determine the need for additional U.S. enrichment capacity, are also 
detailed. Title II commits the U.S. to initiatives to strengthen the 
international safeguard systems. Procedures governing transfer of 
nuclear source material or fuel, transfer of subsequent spent fuel, and 
export licensing are set forth in Title III. Negotiations of further 
export controls are detailed in Title IV. Title V and VI deal with 
U.S. assistance to developing countries in meeting their energy needs 
and with the executive reporting procedure on efforts to prevent 
proliferation, respectively. 


FABRICATION AND TESTING 
REFER ALSO TO CITATION(S) 11936, 11937 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 9860 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


9852 Method for separating boron isotopes. Rockwood, S.D. 
(to Dept. of Energy). US Patent 4,088,553. 9 May 1978. Filed date 
12 Jun 1974. 4p. 

PAT-APPL-478,560. 

A method of separating boron isotopes ‘°B and ''B by laser- 
induced selective excitation and photodissociation of BCls molecules 
containing a particular boron isotope is described. The photodisso- 
ciation products react with an appropriate chemical scavenger and 
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the reaction products may readily be separated from undissociated 
BCls, thus effecting the desired separation of the boron isotopes. 


RADIATION SOURCES 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 11086 


9853 (GEPP—249B) Pulse neutron generator and control cir- 
cuits. Thibideau, F.D. (General Electric Co., St. Petersburg, FL 
(USA). Neutron Devices Dept.). 1978. Contract EY-76-C-04-0656. 
3p. (CONF-780155—1). Dep. NTIS, PC A02/MF AO1. 

From Neutron tube technology for prompt fission neutrons 
logging equipment; Livermore, CA, USA (19 Jan 1978). 

A neutron generator which was designed and constructed at 
the request of Sandia Laboratories, Albuquerque, New Mexico is 
described. The generator provides a pulsed source of 14-MeV neu- 
trons for use in a prototype uranium logging probe. The neutron 
generator produces up to 5 x 10° neutrons per pulse at a repetition 
rate which is variable up to 100 pulses per second. It is packaged in 
two assemblies, each having a diameter of 2-°/s inches. The design 
and operating characteristics of the pulse neutron generator is de- 
scribed in more detail in GEPP report No. 249, which will be 
available to the public through the National Technical Information 
Service. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 11241, 11552, 11553 


9854 (N—78-18228) Investigations of rocket propellants using 
tracers. Life testing of plastic propellant gases. Meier, H.; Boesche, 
D.; Zeitler, G. (Staatliches Forschungsinstitut fuer Geochemie, Bam- 
berg (Germany, F.R.)). 1977. Contract T/RF-51/RF-510/41084. 
Tip. (BMVG-FBWT—77-14). NTIS PC A04/MF AO1. 

The migration of nitroglycerin in polymers was investigated 
with a view to determining the useful life of solid propellants, using 
the radioisotope tracer technique. When the propellant’s nitroglycer- 
in component is labelled with carbon 14, the distribution of nitro- 
glycerin in plastics can be measured by means of the profile section- 
ing technique in conjunction with beta scintillation metering. The 
quantity of nitroglycerin migrating into the various plastic materials 
at given temperature and for given storage periods can be predicted. 
Results obtained allow identification of the mechanics characteristic 
of the migration of nitroglycerin from the propellant to the polymers 
phase. 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 10874, 10875 


DESIGN AND FABRICATION 


9855 (COO—3043-30(Vol.)) Artificial heart development pro- 
gram phase III summary report, July 1, 1973—September 30, 1977. 
Volume I. System development. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Advanced Energy Systems Div.). 1977. Contract 
EY-76-C-02-3043. 415p. Dep. NTIS, PC A18/MF AO1. 

Efforts and results in the development of the power system 
portions of a calf-implantable model of nuclear-powered artificial 
heart are discussed. The primary objective in developing the implan- 
table model was to solve the packaging problems for total system 
implantation. The power systems portion is physically that portion 
of the implantable model between the ***Pu heat sources and the 
blood pump ventricles. The ***Pu heat sources and blood pump 
ventricles were provided as Government Furnished Equipment as 
developed and fabricated by other contractors. The work performed 
had two parallel themes. The first of these was the development of 
an integrated implantable model for bench and animal experiments 
plus design effort on a more advanced model. The second was 
research and development on components of the system done in 
conjunction with the development of the implantable model and to 
provide technology for incorporation into advanced models plus 
support to implantations, at the University of Utah, of the systems 
blood pumping elements when driven by electric motor. The efforts 
and results of implantable model development are covered, mainly, 
in the text of the report. The research and development efforts and 
results are reported, primarily, in the appendices. 


9856 (LA—7385-SR) General-purpose heat source development. 
Phase I: design requirements. Snow, E.C.; Zocher, R.W. (Los 
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Alamos Scientific Lab., NM (USA)). Sep 1978. Contract W-7405- 
ENG-36. 24p. Dep. NTIS, PC A02/MF AO1. 

Studies have been performed to determine the necessary 
design requirements for a ***PuO, General-Purpose Heat Source 
(GPHS). Systems and missions applications, as well as accident 
conditions, were considered. The results of these studies, along with 
the recommended GPHS design requirements, are given in this 
report. 


9857 a General-Purpose Heat Source Project, 
Space Nuclear Safety Program, and Radioisotopic Terrestrial Safety 
Program. Progress report, August 1978. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Sep ‘ec Contract W-7405- 
ENG-36. 55p. Dep. NTIS, PC A04/MF A0O1 

The formal monthly report covers the studies related to the 
use of 7**PuO, in radioisotopic power systems carried out for the 
Advanced Systems and Materials Production Division by the Los 
Alamos Scientific Laboratory. The three programs involved are: 
General-Purpose Heat Source Development, Space Nuclear Safety, 
and Radioisotopic Terrestrial Safety. 


9858 (LA—7546-SR) General-purpose heat source development. 
Phase II: conceptual designs. Snow, E.C.; Zocher, R.W.; Grinberg, 
I.M.; Hulbert, L.E. (Los Alamos Scientific Lab., NM (USA)). Nov 
1978. Contract W-7405-ENG-36. 24p. Dep. NTIS, PC A02/MF 
AOl. 

Basic geometric module shapes and fuel arrays were studied 
to determine how well they could be expected to meet the General 
Purpose Heat Source (GPHS) design requirements. Seven conceptu- 
al designs were selected, detailed drawings produced, and these 
seven concepts analyzed. Three of these design concepts were 
selected as GPHS Trial Designs to be reanalyzed in more detail and 
tested. The geometric studies leading to the selection of the seven 
conceptual designs, the analyses of these designs, and the selection of 
the three trial designs are discussed. 


HYDROGEN 


PRODUCTION 


9859 Possibilities of hydrogen production by photo- and radi- 
ation chemical methods. Getoff, N. (Vienna Univ. (Austria). Inst. fuer 
Theoretische Chemie und Strahlenchemie). Oesterr. Chem.-Z.; 79: 
No. 1, 243-248(Jan 1978). (In German). 

The possibilities of hydrogen production by photochemical 
and radiation chemical methods are briefly reviewed. They include 
homogeneous photochemical systems, heterogeneous systems, 
photoelectrochemical methods, and proc based on radiation 
chemistry. It is stressed that, while most of these processes are still in 
a stage of basic investigation, nevertheless the development of com- 
— hydrogen production techniques based on them can be 
oreseen. 


9860 Application of laser fusion to the radiolytic production of 
hydrogen. Vagelatos, N.; Lurie, N.A.; Vroom, D.A.; Houston, D.H.; 
Baird, R.D.; Rogers, V.C. (IRT Corp., San Diego, CA). Int. J. 
Hydrogen Energy; 3: No. 2, 177-201(1978). 

A preliminary conceptual design of a plant to produce hydro- 
gen by laser-fusion-induced steam radiolysis has been developed. It 
consists of a suppressed ablation lithium wetted wall cavity sur- 
rounded by pure and borated steam regions in which fusion neutrons 
deposit a substantial fraction of their energy, causing a nuclear 
heating in the steam and structural materials, as well as radiolysis of 
water molecules. The computed hydrogen and electric power pro- 
duction costs were found not to be competitive with current prices 
of natural gas and oii, and electrical power generated by alternate 
means. However, with an extension of the expected range of output 
values to significantly higher pellet gains, hydrogen production 
could become economically attractive. 46 refs. 


9861 Hydrogen production methods. Bamberger, C.E. (Oak 
Ridge National Lab., TN). Jnterciencia; 3: No. 5, 298-300(1978). 

Methods presently used and proposed for the production of 
hydrogen are reviewed. Since it is expected that water will be the 
only abundant source of hydrogen available in the future, this review 
emphasizes the different ways in which water can be decomposed 
and the possible primary sources of energy that may be used. 
Because thermochemical cycles for hydrogen production hold the 
promise of achieving a high efficiency in utilizing thermal energy 
and because conceptually they are newer, they are described in more 
detail than other methods. Thermochemical cycles consist of several 
chemical reactions run in a sequence at different temperatures and all 
the chemicals involved, except water, are regenerated and reused 
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continuously. The net result of a thermochemical cycle for hydrogen 
production is the splitting of water into hydrogen and oxygen. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 9867 


9862 Attempts to observe the photocleavage of water in the 
presence of a ruthenium complex. Yellowlees, L.J. (Univ. of Queens- 
land, St. Lucia, Austrialia); Dickinson, R.G.; Halliday, C.S.; 
Bonham, J.S.; Lyons, L.E. Aust. J. Chem.; 31: No. 2, 431-433(Feb 
1978). 

Attempts to obtain the results claimed by Whitten et al. [J. 
Am. Chem. Soc. 98: 2337(1976)] for the photocleavage of water in 
the presence of a ruthenium complex have been unsuccessful. The 
reaction conditions are described in detail. 


9863 Electrolytic decomposition of water vapor with production 
of hydrogen and oxygen. Matveiko, N.P.; Derevyanko, L.A.; Zhars- 
kii, I.M.; Novikov, G.I. (Belorussian Chemical-Engineering, Inst., 
Minsk). Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 40- 
44(1978). (In Russian). 

Investigation is made of steam decomposition in the matrix- 
type electrolyzer with the cathode made of nickel coated onto 
different carbon materials. 


9864 Electrocatalysis during hydrogen separation on titanium, 
its alloys and graphite. Yakshich, M.; Komnenich, V.; Atanasoski, R.; 
Adzhich, R. (Inst. Khimii, Tekhnologii i Metallurgii, Belgrad (Yugo- 
slavia)). Elektrokhimiya; 13: No. 9, 1355-1360(Sep 1977). (In Rus- 
sian). 

From 11. Mendeleev’s conference; Alma-Ata, USSR (1975). 

Method is developed of electrocatalytic activation of graphite 
and titanium (pure and alloyed) cathodes for extracting hydrogen in 
commercially significant processes (chlorate electrolysis, decomposi- 
tion of alkali amalgams, etc.). The method is based on electroreduc- 
tion of molybdate to conducting oxides or metals that would form 
sediments with good adhesion in the substrate. Further perfection of 
the method involves the use of molybdenum and cobalt, whose 
combined utilization ensures a high effect on all substrates. In the 
absence of cathode protection, the Mo-Co alloy violently decom- 
poses water to yield hydrogen. 


9865 Status of hydrogen production with nuclear process heat. 
Knoche, K.F. Chem.-Ing.-Tech.; 49: No. 3, 238-242(Mar 1977). 

A discussion which emphasizes investment and operating 
costs covers electrolytic hydrogen processes; proposed thermoche- 
mical processes, including reactions of vanadium(II) chloride with 
hydrogen chloride, the iron/chlorine reactions, and the “sulfur” 
processes; and a cost evaluation, with some details of the Westing- 
house Electric Corp. hybrid sulfuric acid process which shows 
production costs of $7 per billion joules in 1976 dollars. Block 
diagrams, graphs, and tables. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 9865 


9866 Production of hydrogen and oxygen from water using the 
heat of waste gases of industrial plants. Eroshov, M.E. Vestsi Akad. 
Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 45-47(1978). (In Rus- 
sian). 

The analysis is made of the coefficient of useful utilization of 
heat for producing hydrogen from water in thermoelectrochemical 
cycles of reactions. 


9867 Research in France on hydrogen production using nuclear 
energy. Fort, R. Gaz Aujourd'hui; 77-80(Feb 1976). (In French). 

Since 1970, Gaz de France has been studying the thermoche- 
mical production of hydrogen from the decomposition of water 
using a high-temperature nuclear reactor as the heat source. Prelimi- 
nary studies on a potassium-based cycle and the nuclear reactor that 
will be coupled with it indicate that many complex problems remain 
to be solved; GDF reports that a pilot plant will not be forthcoming 
until 1985-1990. Meanwhile, I’Electricite de France, in cooperation 
with industry, is conducting a research program on hydrogen pro- 
duction by electrolysis to improve the established technology and 
lower the cost of a hydrogen-production installation. The industrial 
development of hydrogen in France, as projected by GDF and 
EDF, will progress in two main stages: (1) By 1985, hydrogen will 
be produced electrolytically as a standby or continuous energy 
source to be used by select areas such as the chemical, iron, and steel 
industries. (2) After 1990-1995, when an economical thermochemical 
process has been developed, hydrogen will have a much broader 
range of uses including supplying energy to a substantial portion of 
today’s natural gas market. 
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STEAM REFORMER PROCESSES 


9868 Catalysts for reforming hydrocarbon fuels. Tanaka, M.; 
Takemura, M.; Ito, N. (to Nippon Soken, Inc.). US Patent 4,088,608. 
9 May 1978. Priority date 17 Dec 1975, Japan. 12p. 

A catalyst for reforming hydrocarbon fuels into a hydrogen- 
rich reformed gas comprising an active carrier consisting of magne- 
sium aluminate of spinel structure as represented by the formula 
MgAlO, and at least one catalyst metal selected from the group 
consisting of platinum, rhodium and a mixture thereof supported by 
the carrier. 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 9859, 9986 


9869 (CONF-7705123—, pp 60-63) Hydrogenation by algae and 
isolated chloroplasts. Hall, D.O.; Rao, K.K.; Reeves, S.G.; Adams, 
M.W.W.; Dennis, G. (King’s Coll., London). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9870 (PB—282423) Affinity crosslinking agent for enzyme sta- 
bilization and immobilization. Guire, P.E. (Midwest Research Inst., 
Kansas City, MO (USA)). 1974. 10p. NTIS PCA02/MF AO1. 

This project was designed for the development of technology 
needed for the stabilization of enzymes in solution. Immobilized 
stabilized enzyme-cofactor couples are also expected to result from 
the research. The enzyme-ligand system chosen for specific emphasis 
was that of ferredoxin and hydrogenase which are potentially useful 
in the biophotolysis of water for generating hydrogen in a solar 
energy conversion system. A major objective is the efficient produc- 
tion of stabilized immobilized ferredoxin-hydrogenase couples func- 
tional in the transfer of electrons to hydrogen ions for the produc- 
tion of hydrogen gas from photosynthetically photolyzed water. 
Photoreactive derivatives of ferredoxin were prepared and their 
electron transfer activities investigated. Photochemical coupling to 
enzymes to form stabilized catalytically active enzyme-cofactor cou- 
ples were also tested. The research is expected to demonstrate the 
utility of these stepwise crosslinking reagents for covalent stabiliza- 
tion and immobilization of individual enzymes, enzyme-cofactor 
couples, and enzyme couples with other enzymes, subcellular organ- 
elles and whole cells. 


9871 Hydrogen production by Anabaena cylindrica: effects of 
varying ammonium and ferric ions, pH, and light. Jeffries, T.W.; 
Timourian, H.; Ward, R.L. (Lawrence Livermore Lab., CA). Appl. 
Environ. Microbiol.; 35: No. 4, 704-710(Apr 1978). 

Anabaena cylindrica sparged with argon gas produced He 
continuously for 30 days under limited light conditions (6.0 W/m?) 
and for 18 days under elevated light conditions (32 W/m?) in the 
absence of exogenous nitrogen. The efficiency of converting visible 
light energy (32 W/m?) into chemical energy that is trapped as He 
ranged between 0.35 and 0.85% (approximately 13 ul of He per mg 
[dry wt] per h). Ammonium additions (0.2 mM NH*,) at various 
times destabilized the system and eventually suppressed H2 produc- 
tion completely, as compared with the control. Cultures grown with 
5.0 mg of Fe* per liter produced Hy at a rate about twice that of 
cultures with 0.5 mg of Fe* per liter. Cultures grown at pH 7.4 
produced Hp at the same initial rates as cultures that were grown at 
pH 9.4; however, the latter cultures continued to produce Hz» after 
COz deprivation. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 9872 


STEAM-IRON PROCESS 


9872 (CONF-780595—2) Hydrogen via gasification: today and 
tomorrow. Tarman, P.B. (Institute of Gas Technology, Chicago, IL 
(USA)). 1978. 19p. Institute of Gas Technology, Chicago, IL. 

From Cryogenic Society of America meeting; Chicago, IL, 
USA (17 May 1978). 

All of the hydrogen currently produced in the United States 
is made from either natural gas or petroleum. As supplies of natural 
gas and oil continue to decline and their prices increase, it will soon 
become necessary to turn to our vast coal reserves as the major 
source of hydrogen. Several processes are currently being used in 
other countries for the commercial production of hydrogen from 
coal. In addition, several processes are under development to pro- 
duce high-purity hydrogen for industrial use. This paper discusses 
the processes which are in commercial use today, and the new, 
improved processes being developed for use tomorrow. One of the 
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new processes, the Steam-Iron Process, is under development at the 
Institute of Gas Technology and will be discussed in detail. This 
process uses air instead of oxygen and eliminates several costly 
downstream gas upgrading steps. The production of high-purity 
hydrogen requires only sulfur clean-up and final methanation. The 
Steam-Iron Process is a cogeneration process that produces large 
amounts of electrical power in addition to high-purity hydrogen. 


STORAGE 


CHEMISORPTION 


9873 (NTIS/PS—78/0547) Hydrogen storage. Part 2. Hydro- 
gen as a hydride (a bibliography with abstracts). Final report for 
1974—May 1978. Cavagnaro, D.M. (National Technical Information 
Service, Springfield, VA (USA)). Jun 1978. 113p. 

The bibliography covers hydrogen storage as a hydride. 
Citations discuss the chemical and physical properties of the hydride 
and how useful it will be for hydrogen storage. References also 
cover the conversion of hydrogen to a hydride and the conversion 
back to hydrogen. (This updated bibliography contains 107 abstracts, 
27 of which are new entries to the previous edition.) 


CRYOGENIC 


9874 (NTIS/PS—78/0546) Hydrogen storage. Part 1. Storage 
as a gas or liquid (a bibliography with abstracts). Final report for 
1974—May 1978. Cavagnaro, D.M. (National Technical Information 
Service, Springfield, VA (USA)). Jun 1978. 118p. 

The bibliography references aspects of storing hydrogen as a 
liquid or a gas. Citations cover fuel storage, energy storage, and the 
construction of tanks used to store the material. Any type of storage 
that is related to batteries, fuel cells or solar cells unless the abstract 
states that its purpose is to store hydrogen are excluded. (This 
updated bibliography contains 112 abstracts, 16 of which are new 
entries to the previous edition.) 


SAFETY 


9875 (COO—4442-2) Comparative analysis of hydrogen fire and 
explosion incidents: quarterly report No. 2, December 1, 1977— 
February 28, 1978. Zalosh, R.G.; Short, T.P. (Factory Mutual Re- 
search Corp., Norwood, MA (USA)). Mar 1978. Contract EE-77-C- 
02-4442. 34p. Dep. NTIS, PC A03/MF AOI. 

Additional hydrogen incident reports compiled during this 
quarter have increased the size of the computerized data base to a 
current total of 280 incidents. Listings of 165 incidents that have 
occurred in industrial and transportation operations since 1968 are 
presented here. Sample case histories in six different cause categories 
are provided together with a discussion of common safety problems 
contributing to these incidents. Some of these problems are inad- 
equate detection measures for hydrogen leaks and fires and ineffec- 
tive purging with inert gas. A preliminary comparison of losses due 
to natural gas fires/explosions and hydrogen incidents indicates that 
hydrogen explosions have been, on the average, four-to-six times as 
damaging as natural gas explosions. Some tentative explanations for 
this result are presented but await confirmation from a more sophisti- 
cated statistical analysis. 


PROPERTIES 


9876 Effect of nonlinear processes and the evolution of heat on 
the second limit and kinetics of the combustion of hydrogen in reactors 
treated with acids. Poroikova, A.I.; Obvival'neva, A.A.; Neigauz, 
M.G. Kinet. Catal. (USSR) (Engl. Transl.); 18: No. 2, 235-242(1977). 

Translated from Kinet. Katal.; 18: No. 2, 292-300(1977). 

The effect of quadratic processes and the evolution of heat on 
the second limit and the kinetics of the combustion of hydrogen in a 
vessel with reflecting walls has been considered with the aid of a 
calculation. It has been shown that the pressure at the limit (723°K, 
stoichiometric mixture) is 10 to 20% higher than the pressure at the 
limit obtained from the linear mechanism. This is in agreement with 
the experimental data. In the ignition region the H2O2 concentration 
has a sharp maximum in the induction period, but (H2O2)max ap- 
proximately 10~*(Q2). Therefore, the reactions associated with hy- 
drogen peroxide have little effect on the limit. Consideration of the 
combustion-inhibiting reactions OH + O- H + O and H + O2 + 
H2O — HO: + HO together with the self-heating of the mixture 
does not have an effect on the position of the limit but strongly 
influence the combustion kinetics. A significant increase in tempera- 
ture can be expected during a flash over the course of 107§ sec. 
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9877 Effect of changes of pressure and thermal conductivity of 
the mixture on self-heating near to the lower ignition limit of hydro- 
gen. Poroikova, A.I.; Obvival’neva, A.A.; Azatyan, V.V.; Neigauz, 
M.G. Kinet. Catal. (USSR) (Engl. Transl.); 18: No. 2, 251-255(1977). 

Translated from Kinet. Katal.; 18: No. 2, 301-306(1977). 

The kinetics of the combustion of —— near to the lower 
ignition limit, at Po/P; = 1.07-1.35 (T = 933°K), have been calcu- 
lated on an electronic computer with self-heating being taken into 
account. The problem of calculating the effective heat-transfer coef- 
ficient during a complex chemical process is discussed. Taking 
account of the changes in the diffusive chain-breaking constant and 
the thermal conductivity leads to an increase of the extent of 
combustion by 5 to 8% and of the maximum self-heating by 30 to 40° 
(Po/P: greater than or equal to 1.20); the temperature rise at the 
instant of inflammation may reach 150 to 200°C. Under these condi- 
tions the duration of a measurement of temperature rise should not 
exceed 2 . 107° sec. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 11184 


9878 (AD-A—053299) Alternate fuels nitrogen chemistry. Final 
technical report, 19 October 1976—20 October 1977. Frankenfeld, 
J.W.; Taylor, W.F. (Exxon Research and Engineering Co., Linden, 
NJ (USA). Government Research Lab.). Nov 1977. Contract 
N00019-76-C-0675. 62p. (EXXON/GRUS—IKWC.77). NTIS PC 
A04/MF AO1. 

An investigation of the effects of nitrogen compounds on 
sediment formation was initiated. Several different nitrogen com- 
pounds were studied including 2,5-dimethylpyrrole, indole, carba- 
zole and a number of aromatic and aliphatic amines. The diluent 
employed was purified n-decane. All of the compounds caused 
darkening of the fuel although appreciable amounts of sediment 
were formed only with the pyrrole derivatives. The sediment forma- 
tion was found to be strongly catalyzed by light and by organic 
acids. Some phenols retarded the sedimentation. A start was made 
toward characterizing the sediment obtained from 2,5-dimethylpyr- 
role. It appeared to be a low molecular weight oligomer of partially 
ozidized pyrrole units. 


9879 Application of a quadrupole mass spectrometer to a study 
of methane oxidation in shock waves. Hidaka, Y.; Nagayama, M.; 
Suga, M. (Ehime Univ., Matsuyama, Japan). Bull. Chem. Soc. Jpn.; 
51: No. 6, 1659-1664(Jun 1978). 

A part of the mass-spectrometer shock-tube apparatus was 
improved, and its working characteristics were examined. The oxi- 
dation of methane was studied with this apparatus over the tempera- 
ture range of 1800 to 2500°K and the total pressure range of 360 to 
560 Torr at O2/CH, ratios of 1 to 3. The induction period was 
measured by monitoring the oxygen concentration, and the follow- 
ing eq ation was found to hold: tau = 4.54 x 107'°[CH,]°° 
7[O2)-°.“exp (35600/RT)s in which the concentrations were ex- 
pressed in mol per cubic centimeter. | table, 8 figures. 


9880 Mechanism of methane oxidation with nitrous oxide. Bori- 
sov, A.A.; Zamanskii, V.M.; Potmishil, K.; Skachkov, G.I.; Foteen- 
kov, V.A. Kinet. Catal. (USSR) (Engl. Transl.); 18: No. 2, 256- 
262(1977). 

Translated from Kinet. Katal.; 18: No. 2, 307-315(1977). 

The combustion of CH;—N2O—Ar mixtures has been studied 
under static conditions and by means of the reflected shock-wave 
method. An analytical expression for the adiabatic combustion lag 
(tau) has been obtained in a quasistationary approximation. The 
comparison of calculated tau values with experimental data obtained 
for CHs—N2O—Ar and N2O-Ar mixtures has shown that the com- 
bustion of CH;—N2O—Ar mixtures in the 1000 to 2000°K range is 
thermal in nature and that the reaction kinetics is determined by the 
rate of N2zO decomposition. The upper limit of the rate constant of 
the reaction CHs + N2zO -—» CHsO + Nz has been estimated. 


9881 Determination of rate constants of main stages of 

branched-chain processes by the study of the lower combustion limits. 

—- V.V. Kinet. Catal. (USSR) (Engl. Transl.); 18: No. 1, 46- 
(1977). 

Translated from Kinet. Katal.; 18: No. 1, 61-69(1977). 

A method is described of determining rate constants of the 
main stages of various branched-chain processes based on the study 
of the first limit in the diffusion region of chain termination. Condi- 
tions of combustion are examined in reactions with continuously 
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branched and infrequently branched chains and also with chains in 
certain cycles of which branching occurs twice. 


9882 Benedict-Webb-Rubin equation of state applied to methane 
and propane at low temperatures. Hernandez, M.R.; Acosta, G.R. 
Rev. Inst. Mex. Pet.; 8: 68-75(Oct 1976). (In Spanish). 

Instituto Mexicano del Petroleo, in studying methane and 
propane near the compressed liquid region from practically the 
critical region to a reduced density of 2.5 and reduced temperature 
of 0.45, obtained an average percent error of less than 1% with 
respect to the best available experimental data in this region for these 
systems. Calculated data using the adjusted parameters are compared 
against experimental data and those calculated by a modified equa- 
tion with 11 constants for the pure components. 


PREPARATION 


CHEMICAL SYNTHESIS 


9883 Thermochemical process for producing methane and 
oxygen from carbon oxides and water. Schulten, R.; Behr, F. (to 
Rheinische Braunkohlenwerke AG). US Patent 4,117,102. 26 Sep 
1978. Priority date 30 Apr 1976, German, Federal Republic of (F.R. 
Germany). 6p. 

The invention comprises a recirculatory process for produc- 
ing hydrocarbons and oxygen in which sulphur dioxide is reacted 
with iodine and water to form a hydrogen polyiodide or a hydrate 
thereof and sulphuric acid, the sulphuric acid is separated and 
thermally decomposed to form water sulphur dioxide and oxygen, 
the polyiodide or its hydrate is decomposed to form iodine and 
gaseous hydrogen iodide which is concurrently or separately reacted 
with a carbon oxide or mixture of carbon oxides to form hydrocar- 
bons especially methane and water, the hydrocarbons and water 
being removed from the system and the remaining reaction products 
recirculated. 


9884 Methanation catalyst recovery. Kiovsky, T.E.; Wald, 
M.M. (to Shell Oil Co.). US Patent 4,006,177. 1 Feb 1977. vp. 

Shell Oil Co. has developed a new system to recover the 
catalyst used for methanation processes in solids or liquids gasifica- 
tion. Methane is continuously produced by contacting a sulfur- 
containing gaseous reactant mixture (hydrogen, carbon monoxide 
and/or carbon dioxide) in a reaction zone maintained at tempera- 
tures above about 932°F (500°C) with a molten-metal salt-based 
catalyst system. This system consists of a molten-metal salt carrier 
selected from the class consisting of the halides of zinc and cadmium, 
and their mixtures, melting below 1832°F (1000°C). Dispersed 
within the molten salt are one or more catalytically active metals 
selected from the group consisting of iron, molybdenum, manganese, 
nickel, cobalt, zinc, titanium, silver, copper, and thorium in the form 
of finely divided elemental metals, metal oxides, and/or metal car- 
bides. A gaseous product mixture is formed and a portion of the 
molten-metal salt halide is converted to a metal sulfide (a sulfide of 
the metal salt) to form a metal-salt mixture. The recovery process 
comprises separating the metal sulfide, contacting the sulfide with a 
hydrogen halide at a reduced temperature, and recycling the resul- 
tant molten-metal salt halide to the methanation reactor. 


9885 Low-temperature steam reforming process for hydrocar- 
bons. Okagami, A.; Uemoto, K.; Satoh, K. (to Japan Gasoline Co., 
Ltd.). US Patent 4,000,987. 4 Jan 1977. vp. 

A new Japanese-developed catalyst for low-pressure steam 
reforming of hydrocarbon feeds such as refinery off-gases, LP-gas, 
naphtha, and kerosene offers greater stability and sulfur resistance 
and eliminates the need for prior desulfurization of feed. The prod- 
uct gas (containing up to 40% methane) is generated by introducing 
the feedstock and steam preheated to 482—1112°F into a steam- 
reforming reactor packed with a nickel-containing catalyst. The 
catalyst has an atomic ratio of nickel to magnesium of 0.5—5.0 
(preferably 1.0—3.0) and an oxide-form copper-chromium mixture 
(optionally also including manganese) up to 25 wt% relative to the 
nickel content in terms of metal. The catalyst may also contain up to 
70 wt% of an organic refractory carrier that does not react with the 
associated components during the reforming operation. The steam 
reforming takes place at pressures of 147—1470 psig and catalyst-bed 
temperatures of 572—1112°F, preferably 752—1058°F. The mole 
ratio of steam to carbon atoms is 0.9—5.0. 


9886 Kinetics of the reaction between carbon dioxide and hydro- 
gen over a ruthenium catalyst in a continuous stirred-tank reactor. 
Quach, T.Q.P.; Rouleau, D. J. Appl. Chem. Biotechnol.; 26: 527- 
535(Oct 1976). 

Canada’s Ecole Polytechnique has investigated the kinetics of 
the reaction between carbon dioxide and hydrogen over a ruthenium 
catalyst in a continuously stirred tank reactor under isothermal 
conditions at atmospheric pressure and temperatures of 390° to 
570°F (200° to 300°C). Researchers used the experimental data to 
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determine the rate-controlling step and rate equation for the system 
according to the O. A. Hougen and K. M. Watson method. A 
statistical interpretation of the data led to successful model discrimi- 
nation and parameter estimation. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 9968, 9980, 11557, 11558, 11559, 
11560, 11561 


9887 (CONF-7608122—, pp 6-10) Prospects for hydrocarbons 
from plants. Siemon, J.R. (Commonwealth Scientific and Industrial 
Research Organization, Melbourne). 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Oil and coal are the two current sources of hydrocarbons 
which in turn are largely used as fuels for heat and transport. The 
prospects of using plant material as a source of hydrocarbons are 
assessed for both the short term, in which oil will remain available, 
and in the medium term in which fuels will have to be derived from 
coal. It appears that, in the short term, existing processes for con- 
verting plant material to a hydrocarbon will not be economic unless 
the plant material is available at near zero cost. Similarly in the 
medium term, coal prices will have to at least double the 1975 levels 
before plants would be a competitive source of supply. This assess- 
ment is based on existing technology and can therefore be affected 
by future developments. Thus the viability of plant-based processes 
could be enhanced by the development of high-yield plant systems 
or by the development of plants which synthesize hydrocarbons 
directly from carbon dioxide and water. 


9888 (CONF-7705123—, pp 46-47) Microbial interspecies rela- 
tionships in methane fermentation. Le Gall, J.; Hatchikian, E.C. 
(CNRS, Marseille, France). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9889 (NTIS/PS—78/0499) Synthetic fuels from municipal, in- 
dustrial, and agricultural wastes (citations from the NTIS data base). 
Report for 1964—April 1978. Hundemann, A.S. (National Technical 
Information Service, — VA (USA)). May 1978. 122p. 
NTIS PC NO1/MF NO 

Research ta directed toward production of gaseous and 
liquid synthetic fuels from solid wastes are discussed. Waste prod- 
ucts used in the syntheses include manure, sewage, paper, and wood. 
In most citations, methane is the primary fuel produced; however, 
the production of oils, ammonia, carbon monoxide, and methyl 
alcohol is also discussed. (This updated bibliography contains 116 
abstracts, 30 of which are new entries to the previous edition.) 


9890 (NTIS/PS—78/0500) Synthetic fuels from municipal, in- 
dustrial and agricultural wastes (citations from the American Petro- 
leum Institute data base). Report for 1975—December 1977. Hunde- 
mann, A.S. (National Technical Information Service, Springfield, 
VA (USA)). May 1978. 295p. NTIS PC NO1/MF NO1. 

The bibliography cites worldwide literature on the produc- 
tion of fuels from waste materials, such as animal manure, wood 
chips, sewage sludge, urban garbage, agricultural wastes, and old 
automobile tires. (This updated bibliography contains 284 abstracts, 
58 of which are new entries to the previous edition.) (Portions of this 
document are not fully legible) 


9891 Fuels. Bashforth, G.C. US Patent 4,119,506. 10 Oct 1978. 
Priority date 12 Apr 1973, United Kingdom of Great Britain and 
Northern Ireland (UK). 6p. 

An electrolysis process for producing a liquid liydrocarbon 
capable of being used as a fuel is claimed. The electrolyte is a liquid 
containing vegetable material, and the process parameters are select- 
ed so that the required liquid hydrocarbon is produced. 


9892 Vessel for stripping oil from fluidized ash and char parti- 
cles. Choi, C.K. (to Occidental Petroleum Corp.). US Patent 
4,116,823. 26 Sep 1978. Filed date 31 Aug 1976. 8p. 

A vessel is provided for stripping oil from char particles of 
different density recovered from a pyrolysis of organic solid waste. 
The lower end of the vessel is of reduced diameter with a plurality 
of gas jets which direct gas inwardly and upwardly to direct 
stripping gas through the particles. A standpipe extends upwardly 
from the bottom of the vessel and terminates above the gas inlet jets. 
A gas outlet is provided at the top of the vessel. The particles are 
introduced at an intermediate level in the vessel. The top of the 
standpipe is covered with a screen mesh for limiting the size of 
particles which can enter the standpipe. The gas fluidizes the parti- 
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cles of different density which tend to concentrate at different levels 
in the fluidized bed because of their density differences. The stand- 
pipe terminates at a selected level within the fluidized particle bed 
which results in a desired mixture of the particles of different density 
being withdrawn from the fluidized bed through the standpipe. 


9893 Environmental controls of methane production in Holocene 
basins in eastern Canada. Rashid, M.A.; Vilks, G. (Bedford Inst. of 
Oceanography, Dartmouth, Nova Scotia). Organ. Chem.; 1: No. 1, 
53-59(Nov 1977). 

Rapid rates of sedimentation from 54 to 134 cm/1000 yr are 
typical of the Holocene basins in St. Margaret’s Bay and the Grand 
Manan Basin, Nova Scotia. The water column is well oxygenated 
but, because of the rapid rate of sedimentation, anoxic conditions 
developed and enhanced the preservation of organic matter and its 
fermentative degradation; also the concentrations of sulfide in- 
creased and soluble sulfates were rapidly depleted. A direct result of 
this has been the production of methane in amounts exceeding 22,000 
ppM. In contrast, nearby cores with rates of sedimentation of less 
than 20 cm/1000 yr have only 30 to 40 ppM methane. High rates of 
sedimentation and the ensuing anaerobic conditions appear to be the 
principal factors for the genesis and preservation of methane. The 
delta **C values and the n-alkane distribution show that there is 
more terrestrial organic matter in the Grand Manan Basin than in St. 
Margaret's Bay. This could account for the high concentrations of 
methane in the Grand Manan cores despite the low concentrations of 
organic carbon. 


9894 Carbon monoxide oxidation by methanogenic bacteria. 
Daniels, L.; Fuchs, G.; Thauer, R.K.; Zeikus, J.G. (Univ. of Wiscon- 
sin, Madison). J. Bacteriol.; 132: No. 1, 118-136(Oct 1977). 

Different species of methanogenic bacteria growing on CO, 
and He were shown to remove CO added to the gas phase. Rates up 
to 0.2 wmol of CO depleted/min per 10 ml of culture containing 
approximately 7 mg of cells (wet weight) were observed. Methano- 
bacterium thermoautotrophicum was selected for further study 
based on its ability to grow rapidly on a completely mineral medium. 
This species used CO as the sole energy source by disproportionat- 
ing CO to CO» and CH, according to the following equation: 4CO 
+ 2H,O0 — 1CH, + 3CO:. However, growth was slight, and the 
growth rate on CO was only 1% of that observed on H2/COs. 
Growth only occurred with CO concentrations in the gas phase of 
lower than 50%. Growth on CO agrees with the finding that cell- 
free extracts of M. thermoautotrophicum contained both an active 
factor 420 (Fi20)-dependent hydrogenase (7.7 wmol/min per mg of 
protein at 35°C) and a CO-dehydrogenating enzyme (0.2 pmol/min 
per mg of protein at 35°C) that catalyzed the reduction of F420 with 
CO. The properties of the CO-dehydrogenating enzyme are de- 
scribed. In addition to Fy20, viologen dyes were effective electron 
acceptors for the enzyme. The apparent K/sub m/ for CO was 
higher than 1 mM. The reaction rate increased with increasing pH 
and displayed an inflection point at pH 6.7. The temperature depen- 
dence of the reaction rate followed the Arrhenius equation with an 
activation energy (AH double dagger) of 14.1 kcal/mol (59.0 kJ/ 
mol). The CO dehydrogenase activity was reversibly inactivated by 
low concentrations of cyanide (2 4M) and was very sensitive to 
inactivation by oxygen. Carbon monoxide dehydrogenase of M. 
thermoautotrophicum exhibited several characteristic properties 
found for the enzyme of Clostridium pasteurianum but differed 
mainly in that the clostridial enzyme did not utilize Fy20 as the 
electron acceptor. 


9895 Effect of sulfate on carbon and electron flow during micro- 
bial methanogenesis in freshwater sediments. Winfrey, M.R.; Zeikus, 
J.G. (Univ. of Wisconsin, Madison). Appl. Environ. Microbiol.; 33: 
No. 2, 275-281(Feb 1977). 

The effect of sulfate on methane production in Lake Mendota 
sediments was investigated to clarify the mechanism of sulfate inhibi- 
tion of methanogenesis. Methanogenesis was shown to be inhibited 
by the addition of as little as 0.2 mM sulfate. Sulfate inhibition was 
reversed by the addition of either He or acetate. Methane evolved 
when inhibition was reversed by He additions was derived from 
CO». Conversely, when acetate was added to overcome sulfate 
inhibition, the evolved methane was derived from [2-'*C] acetate. A 
competition for available He and acetate was proposed as the mecha- 
nism by which sulfate inhibited methanogenesis. Acetate was shown 
to be metabolized even in the absence of methanogenic activity. In 
the presence of sulfate, the methyl position of acetate was converted 
to COs. The addition of sulfate to sediments did not result in the 
accumulation of significant amounts of sulfide in the pore water. 
Sulfate additions did not inhibit methanogenesis unless greater than 
100 yg of free sulfide per ml was present in the pore water. These 
results indicate that carbon and electron flow are altered when 
sulfate is added to sediments. Sulfate-reducing organism: ~»pear to 
assume the role of methanogenic bacteria in sulfate-containing sedi- 
ments by utilizing methanogenic precursors. 
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9896 Influence of sulfide compounds on the metabolism of meth- 
anobacterium strain AZ. Willinger, A.; Wuhrmann, K. (Swiss Feder- 
al Inst. of Tech., Zurich). Arch. Microbiol.; 115: 13-17(1977). 

Various organic sulfides and inorganic sulfides were studied 
in respect to their effect on growth and methane production of 
Methanobacterium strain AZ. In mineral, sulfide-free medium, cys- 
teine regulated the specific rate of methane production (optimum 
concentration = 5 . 10°‘ mole/l). A supplement of sulfide (10~* 
mole/!) caused an additional stimulation. Coenzyme M** or glutath- 
ione could be substituted for cysteine when sulfide was present. 
Growth was stimulated by CoM and glutathione to the same extent 
as with cysteine in sulfide-containing media. The concentration of 
sulfide in cysteine-containing media affected the excretion of amino 
acids. 


9897 Anaerobic digestion with liberated enzyme biomass frac- 
tions. Klass, D.L.; Ghosh, S.; Conrad, J.R. (to Inst. of Gas Tech.). 
US Patent 3,994,780. 30 Nov 1976. vp. 

IGT’s new biomass gasification process provides improved 
anaerobic digestion, particularly for organics of low biodegradability 
such as the cellulosics. In this improved anaerobic digestion of 
organic biomass, cells of microorganisms present in a digested bio- 
mass or untreated biomass fraction undergoing digestion are rup- 
tured to obtain a treated biomass fraction having liberated indig- 
enous enzymes in place. This treated biomass fraction is contacted 
with an untreated biomass fraction so the combined fractions under- 
go improved anaerobic digestion. The cells in the untreated biomass 
portion are ruptured by conventional means, such as sonication. 
Approximately equal volumes of the fractions are preferably com- 
bined under conditions of conventional anaerobic digestion. 


ALCOHOL FUELS 


9898 (NTIS/PS—78/0673) Alcohol fuels (citations from the 
NTIS data base). Report for 1964—June 1978. Cavagnaro, D.M. 
(National Technical Information Service, Springfield, VA (USA)). 
Jul 1978. 193p. NTIS PCNO1/MF NO1. 

The bibliography covers Federally-funded research on alco- 
hol based fuels that might have to be used in the future as a fuel 
source. The citations cover synthesis, chemical analysis, perform- 
ance testing, processing, pollution, economics, environmental effects, 
and feasibility. (This updated bibliography contains 187 abstracts, 59 
of which are new entries to the previous edition.) 


9899 (NTIS/PS—78/0674) Alcohol fuels (citations from the 
Engineering Index data base). Report for 1970—June 1978. Cavag- 
naro, D.M. (National Technical Information Service, Springfield, 
VA (USA)). Jul 1978. 198p. NTIS PCNO1/MF NO1. 

Worldwide research citations discuss the new technology in 
the field of alcohol fuels. The bibliography covers the different 
blends, synthesis, processes used, properties, engine performance 
evaluations, economics, safety measures, pollution effects, and com- 
bustion studies. The research also covers sources from which alco- 
hol fuels can be obtained; such as coal, solid wastes, industrial by- 
products, and agricultural wastes. (This updated bibliography con- 
tains 191 abstracts, 50 of which are new entries to the previous 
edition.) 


PROPERTIES 
REFER ALSO TO CITATION(S) 10161 


9900 (CONF-7608122—, pp 17-21) Methanol-gasoline blends as 
motor fuel. Earl, W.B.; Graham, E.E. (Univ. of Canterbury, New 
Zealand). 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Methanol-gasoline blends, as possible New Zealand auto- 
mobile fuel, have been investigated as part of a research program 
supported by the New Zealand Energy Research and Development 
Committee. It was found that anhydrous methanol is soluble in all 
proportions with New Zealand premium gasoline at temperatures 
from 0 to 20°C, but that phase separation can readily occur in the 
presence of small amounts of water. The water tolerance to prevent 
separation increases with temperature, the amount of methanol in the 
blend, and with aromatic content of the gasoline. A 15 percent 
(volume) methanol blend in a typical New Zealand premium gaso- 
line would have a water tolerance of 0.06 percent (volume) at 0°C 
and 0.18 percent at 20°C. Single-cylinder engine tests have shown 
that for a compression ratio of 8.5, a 10 percent to 20 percent 
methanol blend could perform as well or better than a straight 
premium gasoline without any carburetor adjustments. Furthermore, 
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without adjustments the blended fuel would burn cooler, resulting in 
lower emissions of nitrogen oxides. It was demonstrated that it 
should be possible to make use of the high octane rating of methanol 
and remove all or some of the lead compounds added to gasoline to 
improve its knocking characteristics. 


9901 Calorimetric phenomena of methanol adsorption on active 
carbon. Tsunoda, R.; Fukazawa, Y. (Industrial Research Inst. of 
Kanagawa Prefecture, Yokohama, Japan). Bull. Chem. Soc. Jpn.; 51: 
No. 6, 1883-1884(Jun 1978). 

The heats of immersion in methanol of active carbon which 
preadsorbed methanol from the vapor phase at a given equilibrium 
pressure were measured. The calorimetric phenomena of methanol 
adsorption on active carbon were interpreted by comparing them 
with the distribution of the adsorption potential of methanol on 
active carbon. 


PREPARATION 


9902 More precise thermal design of condensers for water— 
alcohol vapors. Barantsev, V.I.; Barantseva, A.A. Fermentn. Spirt. 
Prom-st.; No. 7, 12-16(1977). (In Russian). 

A more precise method is proposed for the thermal design of 
horizontal ferment heaters (ferment column condensers) according 
to the diagram t-x-y with consideration given to the latest data about 
the effect of steam velocity in the first series and in the pipe cluster 
on heat emission as well as the effect of the condensate’s runoff on 
lower pipes and the presence of gases in the vapor. The operating 
surfaces of an industrial condenser which provides for stable ma- 
chine operation were designed by the proposed method. 2 tables, 4 
illustrations, 13 references. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 9968, 10044, 11554, 11555, 11556 


9903 Process design and economic studies of alternative fermen- 
tation methods for the production of ethanol. Cysewski, G.R.; Wilke, 
C.R. (Lawrence Berkeley Lab., CA). Biotechnol. Bioeng.; 20: No. 9, 
1421-1444(Sep 1978). 

Cell recycle and vacuum fermentation processes are described 
for the continuous production of ethanol. Preliminary process design 
studies are employed to make an economic comparison of these 
alternative fermentation schemes with continuous and batch fermen- 
tation technologies. Designs are based on a production capacity of 
78,000 gal 95% ethanol (EtOH)/day employing molasses as the 
fermentation substrate. The studies indicate that a 57% reduction in 
fixed capital investment is realized by continuous rather than batch 
operation. Further decreases in required capital investment of 68 and 
71% over batch fermentation were obtained for cell recycle and 
vacuum operation, respectively. However, ethanol production costs 
were dominated by the cost of molasses, representing over 75% of 
the total manufacturing cost. But, when a reasonable yeast by- 
product credit was assumed, the net production cost for 95% ethanol 
was estimated at 82.3 and 80.6 cent/gal, for the cell recycle and 
vacuum processes, respectively. 


9904 Method for determining the concentration of adsorbed 
protein and cell biomass in cellulose fermentations. Moreira, A.R.; 
Phillips, J.A.; Humphrey, A.E. (Univ. of Pennsylvania, Philadel- 
phia). Biotechnol. Bioeng.; 20: No. 9, 1501-1505(Sep 1978). 

The method presented is based on the determination of the 
total Lowry protein of the solids and the total Kjeldahl nitrogen of 
the solids. Experimental data proving the validity of the method are 
reported. (JSR) 


PROPERTIES 


9905 Effect of solution composition on the reaction rate of 
hydrogen peroxide on a platinum electrode. Zakharkin, G.I. (Inst. of 
Electrochemistry, Moscow). Elektrokhimiya; 13: No. 12, 1823- 
1825(Dec 1977). (In Russian). 

A study was made of the effect that pH and the ionic 
composition of a solution have on the rate of electro-reduction, 
electro-oxidation, and the chemical decomposition of hydrogen per- 
oxide on a platinum electrode. Polarization and gasometric measure- 
ments were made on a rotating disc platinum electrode having an 
area of 1 cm*. The observed current values or rates of gas evolution 
in current units were extrapolated to infinite rotation speed. The 
potentials were represented relative to the normal hydrogen elec- 
trode or the hydrogen electrode in the same solution. The hydrogen 
peroxide concentration was measured from 107 to 2.107! N. 
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9906 Catalytic decomposition of hydrogen peroxide on manga- 
nese oxides. IV. Catalytic activities and electrode potentials of plati- 
num-supported manganese oxides. Sadykov, V.A.; Tsyrul’nikov, P.G. 
Kinet. Catal. (USSR) (Engl. Transl.); 18: No. 1, vp(1977). 

Translated from Kinet. Katal.; 18: No. 1, 137-143(1977). 

The decomposition of hydrogen peroxide on thin layers of 
platinum-supported manganese oxides was studied in the stationary 
and nonstationary regions. The catalytic activities and the electrode 
potentials of the oxides were simultaneously determined. In the 
stationary region the surface’s oxidation state and structure are 
independent of the temperature, of the hydrogen peroxide concen- 
tration, and of the presence of KCl and Mn®" in the solution: the 
surface consists of a single phase. Hydrogen peroxide is transferred 
across the double layer in the form of neutral molecules. The 
catalytic activity was determined by the local properties of the 
surface. 


9907 Mass-spectrometric investigation of the oxidation of am- 
monia on platinum. Atroshchenko, V.I.; Korobchanskaya, I.E.; Sak- 
harov, A.A.; Fogel, Ya.M.; Grin, G.I. Kinet. Catal. (USSR) (Engl. 
Transl.); 18: No. 1, 148-150(1977). 

Translated from Kinet. Katal.; 18: No. 1, 179-183(1977). 

Using secondary ion—ion emission and normal mass spec- 
trometry it has been shown that as the catalyst temperature changes 
there is a correlation between the yield of nitric oxide in the gas 
phase and the deposit on the catalyst surface of intermetallic oxides 
formed from platinum and its inherent impurities. It is proposed that 
these intermetallic compounds become one of the active centers for 
the oxidation of ammonia on platinum. 


9908 Catalytic decomposition of hydrogen peroxide on maganese 
oxides. III. Determination of the ‘stationary’ kinetic parameters of 
the process. Sadykov, V.A.; Tsyrul’nikov, P.G. Kinet. Catal. (USSR) 
(Engl. Transl.); 18: No. 1, 106(1977). 

Translated from Kinet. Katal.; 18: No. 1, 129-136(1977). 

Methods have been developed to measure the “slurry” poten- 
tials of manganese oxides and to analyze the oxidation state of the 
oxide surfaces by means of the dissolution of the surface layer. It has 
been found that the oxidation state of oxide surfaces brought to the 
state of stationary catalytic activity by H2O2 pretreatment corre- 
sponds to the oxidation state of manganese in MnsQx,. The structure 
of this stationary surface layer differs, however, from that in MnsQsg. 
The kinetic parameters of hydrogen peroxide decomposition on 
manganese oxides brought into the stationary state are discussed in 
terms of the effects of the oxidation state and surface structure on 
the catalytic activity. 


PREPARATION 


9909 Simulating steady-state behavior of a bed reactor for am- 
monia synthesis. Lutschutenkow, S.; Reinig, G.; Brack, G.; Balzer, 
D. Int. Chem. Eng.; 18: No. 4, 567-574(Oct 1978). 

Translated from Wiss. Z. Teck. Hochsch. Chem. Leuna- 
Merseburg; 18: No. 4, 619-635(1976). 

Mathematical modeling permits investigation of reactor sensi- 
tivity to changes in perturbation and control variables over a broad 
operating range. Estimation and analysis of the reactor properties 
can serve as a basis for structural and parametric synthesis of the 
control system. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 10140, 11285 


9910 European technology for obtaining energy from solid 
waste. De Renzo, D.J. (ed.). Park Ridge, NJ; Noyes Data Corp. 
(1978). 299p. 

The experiences gained and technology used in the combus- 
tion of solid wastes for the production of electricity, hot water for 
domestic use, steam for district heating and process use, and for 
drying sewage sludge are reviewed. Five cases, typical of European 
technology, are examined in detail: Toulouse-le-Mirail, France; 
Geneva-Cheneviers, Switzerland; Korsor, Denmark; Munich, Ger- 
many; and Brive, France. (JSR) 


LIQUID WASTE FUELS 


REFER ALSO TO CITATION(S) 10828 


HYDRO ENERGY 


GASEOUS WASTE FUELS 


9911 Multi-pilot gas conservation system for flare burners. 
Straitz, J.F. III. (to Combustion Unlimited Inc.). US Patent 
4,090,840. 23 May 1978. Filed date 11 May 1977. 8p. 

A multiple pilot system is shown for ignition of waste gas 
from a flare burner, provisions being made to reduce or limit the 
pilots for ignition at the most effective location as determined by the 
wind direction and further, if desired by the wind velocity, the 
reduction in the number of pilots effecting substantial savings of 
combustible gas. Provision is made for emergency supply of gas to 
the pilots as desired. 


HYDRO ENERGY 


9912 Hydraulic calculation of settling tanks of hydroelectric 
power plants. Kravtsov, M.V. (Brest. Engineering-Construction Inst., 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 106-111(Feb 1978). 
(In Russian). 

Relying on solutions obtained for particular problems of 
settlement of suspensions, a method of calculation of settling tanks fo 
hydroelectric power plants is refined. A general type of a relation 
for calculating the rate of constrained deposition of suspension 
particles is proposed. Calculated and experimental data on the rates 
of suspension of a sand with particle sizes of from 0.0250 to 0.870 cm 
and volumetric particle concentration from 0.084 to 0.54 are com- 
pared. Derivations of the calculated data form the experimental ones 
for all fractions did not exceed 5%. 


PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 10781 


ENVIRONMENTAL ASPECTS 


9913 (DOE/ERD—0009) Environmental Readiness Document. 
Small scale low head hydro: commercialization Phase III planning. 
(Department of Energy, Washington, DC (USA)). Sep 1978. 32p. 
Dep. NTIS, PC A03/MF AO1. 

Environmental Readiness Documents are prepared periodi- 
cally to review and evaluate the environmental status of an energy 
technology during the several phases of development of that tech- 
nology. Through these documents, the Office of Environment 
within the Department of Energy provides an independent and 
objective assessment of the environmental risks and potential impacts 
associated with the extensive use of the technology. The document 
was prepared to assist the DOE Commercialization Task Force on 
Small Scale Low-Head Hydro to evaluate the commercial readiness 
of this technology with respect to environmental issues. An effort 
has been made to identify potential environmental problems that 
may be encountered based upon current knowledge, proposed and 
possible new environmental regulations, and the uncertainties inher- 
ent in planned environmental research. 


POWER CONVERSION SYSTEMS 


9914 Problem of the possibility of application of energy balance 
equations to the analysis of kinematic and energetic characteristics of 
hydraulic turbines. Gryanko, L.P.; Pylev, I.M. (Leningrad Polytech- 
nic Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 112- 
118(Feb 1978). (In Russian). 

Based on the principle of minimal losses (maximum energy 
flow), an approach to the problem of approximate determination of 
the meridional flow in a hydraulic turbine is formulated. The angle 
of flow at the inlet to the wheel and the coefficients of losses in 
individual parts of the turbine are assumed to be known. 


9915 New method of assembling metallic linings of reinforced 
concrete structures. Gal'perin, M.I. (Leningrad Metallurgy Works, 
USSR). Energomashinostroenie; No. 3, 41-43(1978). (In Russian). 

A method of assembling metal linings for hydraulic turbine 
chambers is described. This method speeds up the assembly work 
and improves the quality of the assembled structure. It involves the 
use of a special three-dimensional model assembled at the construc- 
tion site, repeating the shape and the size of the selected sector of the 
lower cone of the chamber. Welded sections of 10 sheets encompass- 
ing an angle of 5° are then transferred to the installation site by a 
crane. 





1054 ENERGY RESEARCH ABSTRACTS 


9916 Evaluation of possible relaxation of initial forces in the 
bolts of flange joints of hydraulic turbine parts during operation. 
Pavlov, P.A.; Isaev, G.V. (Leningrad Polytechnic Inst., PUSSR). 
Energ troenie; 3: No. 9, 14-15(Sep 1977). (In Russian). 

Experimental and theoretical relations are proposed for the 
determination of the degree of relaxation of initial forces in the bolts 
by the set maximum value of creep deformation in them for statisti- 
cally indeterminate annular joints with tightly fitting working sur- 
faces of the flanges. The relations proposed have been verified on 
flange bolt joints of hydraulic turbine shaft models for which appro- 
priate experimental data were available. The theoretical and experi- 
mental data are in a satisfactory agreement. 


9917 Selection of the parameters and principal geometric rela- 
tions of the flow-through part of reversible hydraulic machinery. 
Sotnikov, A.A. (Leningrad Metallurgy Works, USSR). 
Energomashinostroenie; No. 9, 37-39(Sep 1977). (In Russian). 

Problems of selecting the speed of reversible radial-axial 
hydraulic machines, depending on the values of the head and height 
of suction, determination of the reduced values of the flowrate, and 
rotation speed at the optimal points of the turbine and pump modes 
of operation are considered. Relations are proposed for the determi- 
nation of the main geometric relations of the flow-through part 
according to known reduced parameters. 





SOLAR ENERGY 


9918 (BNL—24832) Solar energy: its technologies and applica- 
tions. Auh, P.C. (Brookhaven National Lab., Upton, NY (USA)). 
Jun 1978. Contract EY-76-C-02-0016. 59p. (CONF-780752—2). Dep. 
NTIS, PC A04/MF AO1. 

From KSEA symposia; Seoul, Republic of Korea (Jul 1978). 

Solar heat, as a potential source of clean energy, is available 
to all of us. Extensive R and D efforts are being made to effectively 
utilize this renewable energy source. A variety of different technol- 
ogies for utilizing solar energy have been proven to be technically 
feasible. Here, some of the most promising technologies and their 
applications are briefly described. These are: Solar Heating and 
Cooling of Buildings (SHACOB), Solar Thermal Energy Conver- 
sion (STC), Wind Energy Conversion (WECS), Bioconversion to 
Fuels (BCF), Ocean Thermal Energy Conversion (OTEC), and 
Photovoltaic Electric Power Systems (PEPS). Special emphasis is 
placed on the discussion of the SHACOB technologies, since the 
— are being expeditiously developed for the near commer- 
cialization 


9919 (NP—23448) Alabama solar energy. Christensen, D.L. 
(Alabama Univ., Huntsville (USA). Kenneth E. Johnson Environ- 
mental and Energy Center). Jul 1978. 121p. Univ. of Alabama, 
Huntsville. 

The status of solar energy activities and programs in Alabama 
is reported. The following are included: summary on solar energy in 
Alabama; state energy-related agencies, programs, and plans; assess- 
ment of industrial growth areas; projection of future energy needs; 
unique energy needs; Alabama energy data; contacts for discussion 
of industrial growth and energy needs; the potential of solar technol- 
ogies; local legislation; status of solar industry; market analysis; 
industry identification;unique projects not under DOE or HUD 
funding; local specialists; applicable standards; testing and 
certification;consumer information and protection; energy extension 
activities;education and training programs; utility policy or attitudes; 
utilities involved in solar work; financial and insurance industry; 
actions on financial or insurance barriers; environmental issues; state 
and municipal building programs; and applications with high poten- 
tial. (MHR) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 9945, 9990, 10002, 10012 


9920 (CONF-780432—, pp 313-314) Comparison of solar radi- 
ation sensors from various manufacturers. Flowers, E. (Solar Radi- 
ation Facility, Boulder, CO). 1978. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 

In Conference on performance monitoring techniques for 
evaluat:on of solar heating and cooling systems. 


9921 (N—78-14379) The use of pyranometers onboard aircraft. 
Fimpel, H.P. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
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und Raumfahrt e.V., Oberpfaffenhofen (Germany, F.R.). Inst. fuer 
Physik der Atmosphaere). 3 Jun 1977. 40p. (DLR-FB—77-24). NTIS 
PC A03/MF AO1. 

The Moll-Gorczynski solarimeter and the Eppley pyrano- 
meter model PSP were investigated in order to find out whether 
they can be used for measurements onboard aircraft. The influence 
of temperature and pressure on the sensitivity, the dependence of the 
inclination, and the heating through high air-velocities were studied 
in laboratory and ground-based measurements. Measurements with 
an aircraft showed that the influence of quick variations of the air 
temperature can be easily corrected. 


9922 (N—78-14734) Radiosonde for measurement of the radiant 
flux density from the upper and lower hemisphere in the solar spectral 
range. Queck, H. (Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Oberpfaffenhofen (Germany, F.R.). Inst. 
fuer Physik der Atmosphaere). 25 Feb 1977. 84p. (DLR-IB—553-77/ 
2). NTIS PC A05/MF AO1. 

A radiosonde which allows measurements of the incoming 
radiant flux from the upper hemisphere and the reflected radiant flux 
from the lower hemisphere is described. The spectral sensitivity of 
the receivers was selected to give results of the hemispherical radiant 
flux densities in the optical centers of 550 and 684 nm. The calibra- 
tion procedure is described, and the data acquisition and evaluation 
is explained. An error analysis is carried out. Results of the ascents 
during the 1969 Atlantic expedition are summarized. 


9923 (SAND—78-7013, pp 29p, App.A) Climate region deter- 
mination. O'Brien, G. Apr 1978. 

In Regional conceptual design for residential photovoltaic 
systems. Monthly progress report No. 3, October 1977. 

The designation of regions and sites resulting from dividing 
the continental U.S. into regions of similar climate are shown. The 
assumptions and data leading to these selections are presented. 
Weather data associated with sites selected within each designated 
region will be used for the performance analysis of PV residential 
systems. (MHR) 


9924 Availability of solar energy in Thailand. Exell, R.H.B.; 
Saricali, K. Bangkok, Thailand; Asian Institute of Technology 
(1976). 90p. $8.00. 

A comprehensive survey of the available solar energy in 
Thailand is presented in a format suitable for use in the design of and 
performance prediction for solar energy equipment. Based upon 
meteorological data, geographical, seasonal, and duirnal variations of 
solar radiation in Thailand are surveyed. Detailed maps are present- 
ed that show the geographical distribution of insolation. Rough 
estimates of diffuse solar radiation and atmospheric turbidity are 
made from the radiation-sunshine regression parameters. Fluctu- 
ations in daily insolation are examined in an unbroken five-year 
sequence of measurements at Bangkok, and are also estimated from 
daily sunshine measurements at Bangkok and three other stations in 
Thailand. The time series of daily totals of global solar radiation at 
Bangkok is analyzed as a second order random process. The ob- 
served annual frequencies of runs of consecutive days with low 
radiation at Bangkok are given. Analysis of hourly insolation mea- 
surements shows that, on the average, insolation in the afternoon is 
slightly less than in the morning. 


ECONOMICS 


REFER ALSO TO CITATION(S) 9925, 9933, 9995, 10004, 10041 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


9925 (CONF-771203—, pp 3-4) Socio-economic factors affect- 
ing the adopting of household solar technology: preliminary findings. 
= F.T.; Warkov, S.; Cass, R.C. (Univ. of Houston, TX). 
1977. 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

In Miami international conference on alternative energy 
sources. 


9926 (NMEI—76-103) Proposed solar zoning ordinance. Final 
report, Eisenstadt, M.M.; Long, S.C.M.; Utton, A.E. (New Mexico 
Univ., Albuquerque (USA). New Mexico Energy Inst.). Nov 1977. 
79p. Univ. of New Mexico, Albuquerque. 

This proposed ordinance deals with solar rights. The model 
municipal solar zoning ordinance is presented in its entirety. Some 
“a is included to aid zoning officials in enforcement. 

) 
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SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 9995, 10000, 10049, 10807 


9927 (AD-A—051851) GaAs concentrator photovoltaic power 
system feasibility investigation. Final report, 15 June 1976 - 30 
September 1977. Kamath, S.; Knechtli, R.C.; Schwartz, S.; Wolff, G. 
(Hughes Aircraft Co., El Segundo, CA (USA)). Dec 1977. Contract 
F33615-76-C-2142. 99p. (SCG—70392P). NTIS PC A0S/MF AOl. 

A number of GaAs solar cells for high sunlight intensity 
operation were fabricated and experimentally evaluated. I-V charac- 
teristics were determined for 1, 5, and 9 solar constants. Tempera- 
ture coefficients of OCV, SCC, and Pmax were determined for one 
sun GaAs cells by measuring cell electrical performance at 50 C 
steps from - 190 C to +250 C. Results of 1 MeV electron irradiation 
to 1 x 10 to the 16th power, MeV equivalent electrons/sq.cm. and 
welded interconnect investigations are presented. 


9928 (AD-A—053960) Solar cell power for field instrumenta- 
tion at White Sands Missile range. Final report. Bond, J.W. Jr..; 
Reckart, D.H. Jr; Milway, W.B. (Army Mobility Equipment Re- 
search and Development Center, Fort Belvoir, VA (USA)). Jan 
1978. 49p. (MERADCOM—2229). NTIS PC A03/MF AO1. 

The initial phase of an Instrumentation Development Project 
to explore and document what soiar power can do for remote field 
instrumentation systems is described. The work scope consisted of 
selection, design, construction, test, and delivery of a solar cell 
power system for White Sands Missile Range. A Drone Formation 
Control System Interrogator was selected; a power supply was built 
and installed in the San Andres Mountain Range at WSMR in late 
August 1977. 


9929 (CONF-770865—, pp 3-12) Status of advanced R and D 
programs. Feucht, D.L. (Energy Research and Development Admin- 
istration, Washington, DC). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9930 (CONF-770865—, pp 15-37) Photovoltaic mission analy- 
sis. Leonard, S.L.; Rattin, E.J.; Siegel, B. (Aerospace Corp., El 
Segundo, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9931 (CONF-770865—, pp 59-71) Application of solar technol- 
ogy to today’s energy needs. Claridge, D.E. (Office of Technology 
Assessment, Washington, DC). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9932 (CONF-770865—, pp 159-172) Data acquisition system 
for marketing and institutional data. Amster, R.S. (Massachusetts 
Inst. of Tech., Lexington). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9933 (CONF-770865—, pp 173-179) Supply-side economic anal- 
ysis. Doane, J. (Jet Propulsion Lab., Pasadena, CA). Dec 1977. 
From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 
In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9934 (CONF-770865—, pp 181-202) Photovoltaic power sys- 
tems market identification and analysis. Merrill, O.H. (BDM Corp., 
McLean, VA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 
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9935 (CONF-770865—, pp 203-236) Photovoltaic power sys- 
tems market identification and analysis. Liers, H.S. (InterTechno- 
logy/Solar Corp., Warrenton, VA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9936 (CONF-770865—, pp 241-253) Low-cost Silicon Solar 
Array Project: project overview. Forney, R.G. (Jet Propulsion Lab., 
Pasadena, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9937 (CONF-770865—, pp 255-257) Low-Cost Silicon Solar 
Array Project: technology overview. Goldsmith, J.V. (Jet Propulsion 
Lab., Pasadena, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9938 (CONF-770865—, pp 259-264) Low-Cost Silicon Solar 
Array Project: silicon material status. Lutwack, R. (Jet Propulsion 
Lab., Pasadena, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9939 (CONF-770865—, pp 265-278) Low-Cost Silicon Solar 
Array Project: silicon sheet status. Cumming, G. (Jet Propulsion 
Lab., Pasadena, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9940 (CONF-770865—, pp 279-290) Low-Cost Silicon Array 
Project: engineering status. Ross, R.G. (Jet Propulsion Lab., Pasade- 
na, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9941 (CONF-770865—, pp 291-301) Low-Cost Silicon Array 
Project: production process and equipment status. Bickler, D. (Jet 
Propulsion Lab., Pasadena, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9942 (CONF-770865—, pp 303-312) Low-Cost Silicon Array 
Project: encapsulation process. Coulbert, C. (Jet Propulsion Lab., 
Pasadena, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9943 (CONF-770865—, pp 315-340) Concentrator Development 
Task of the ERDA Photovoltaic Systems Definition Project. Burgess, 
E.L.; Schueler, D.G. (Sandia Labs., Albuquerque, NM). Dec 1977. 
From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 
In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9944 (CONF-770865—, pp 341-346) Review of photovoltaic 
concentrator workshop. Backus, C.E. (Arizona State Univ., Tempe). 
Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 
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9945 (CONF-770865—, pp 449-468) Variation of solar cell 
sensitivity and solar radiation on inclined surfaces. Klucher, T.M. 
(Lewis Research Center, Cleveland). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9946 (CONF-770865—, pp 469-484) Photon degradation effects 
in terrestrial silicon solar cells. Brandhorst, H.W. Jr. (Lewis Re- 
search Center, Cleveland). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9947 (CONF-770865—, pp 485-518) Visual quality inspection 
results of the 130 kW buy modules used in the Nebraska agricultural 
experiment. Forman, S.E. (Massachusetts Inst. of Tech., Lexington). 
Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9948 (CONF-770865—., pp 519-525) Photovoltaic test data ac- 
quisition and management. Schueler, D.G. (Sandia Labs., Albuquer- 
que, NM). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9949 (CONF-770865—, pp 527-540) Military applications of 
photovoltaic systems. Faehn, D.D. (Army Mobility Equipment Re- 
search and Development Command, Ft. Belvoir, VA). Dec 1977. 
From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 
In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9950 (CONF-770865—, pp 545-557) Key issues in design of the 
Federal Photovoltaic Utilization Program (FPUP). Merrill, O.H. 
(BDM Corp., McLean, VA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9951 (CONF-770865—, pp 559-579) Photovoltaic environmen- 
tal studies. Koomanoff, F.A. (Energy Research and Development 
Administration, Washington, DC). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9952 (CONF-770865—, pp 655-666) Battery storage perform- 
ance requirements for terrestrial solar photovoltaic power systems. 
Stolte, W.J. (Bechtel Corp., San Francisco). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9953 (CONF-771051—, pp 373-383) Cadmium sulfide/copper 
sulfide heterojunction cell research. Anderson, W.W. (Lockheed Palo 
Alto Research Lab., CA); Thornton, J.A. 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


9954 (COO—4094-11) Solar Photovoltaic Field Tests and Ap- 
plications Project. Monthly report, 1 June—30 June 1977. (Massachu- 
setts Inst. of Tech., Lexington (USA). Lincoln Lab.). 8 Jul 1977. 
Contract EY-76-C-02-4094. 24p. Dep. NTIS, PC A02/MF AOI. 

Progress is reported in the following areas: residential appli- 
cations; agricultural applications; service/commercial/institutional 
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applications; power handling and storage; data management; and 
materials, processes, and testing. (MHR) 


9955 (COO—4094-12) Solar Photovoltaic Field Tests and Ap- 
plications Project. Monthly report, 1 July—31 July 1977. (Massachu- 
setts Inst. of Tech., Lexington (USA). Lincoln Lab.). 18 Aug 1977. 
Contract EY-76-C-02-4094. 36p. Dep. NTIS, PC A03/MF AO1. 
Progress is reported in the following areas: agriculture appli- 
cations; Mississippi County Community College Project; Chicago 
Museum of Science and Industry Project; materials, processes, and 
testing; power handling and storage, and data management. Pyrhe- 
liometer and pyranometer output data are presented. (MHR) 


9956 (COO—4094-15) Solar Photovoltaic Field Tests and Ap- 
plications Project. Monthly report, 1 October—31 October 1977. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
1977. Contract EY-76-C-02-4094. 30p. Dep. NTIS, PC A03/MF 
AOl. 


Progress is reported in management; agriculture applications; 
materials, processing, and testing; power handling and storage; and 
data management. Data for insolation for the month and peak power 
and insolation are presented. (MHR) 


9957 (COO—4094-16) Solar Photovoltaic Field Tests and Ap- 
plications Project. Monthly report, 1 November—30 November 1977. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
1977. Contract EY-76-C-02-4094. 25p. Dep. NTIS, PC A02/MF 
AOl. 

Progress is reported on the following tasks: agriculture appli- 
cations; Chicago Museum of Science and Industry; materials, proc- 
esses, and testing; Natural Bridges National Monument; power han- 
dling and storage; rooftop test bed; and data management. (MHR) 


9958 (COO—4094-17) Solar Photovoltaic Field Tests and Ap- 
plications Project. Monthly report, 1 December—31 December 1977. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
1977. Contract EY-76-C-02-4094. 40p. Dep. NTIS, PC A03/MF 
AOl. 

Progress is reported on the following tasks: agriculture appli- 
cations; Natural Bridges National Monument, rooftop test bed; Chi- 
cago Museum of Science and Industry; data management; materials, 
processes, and testing; and power conditioning and handling. (MHR) 


9959 (DOE/JPL/954355—6) Large area silicon sheet by EFG. 
Second quarterly report, April 1, 1978—June 30, 1978. Wald, F.V. 
(Mobil Tyco Solar Energy Corp., Waltham, MA (USA)). 15 Jul 
1978. Contract NAS-7-100-954355. 58p. Dep. NTIS, PC A04/MF 
AOl. 

The main emphasis in Station No. 1 during this quarter was 
on the production and evaluation of a series of baseline "clean runs”. 
These were designed to demonstrate that this furnace, when operat- 
ing without any stainless steel parts in the interior, could produce 
material of a chemical quality sufficient to prepare solar cells of 
approximately 10% efficiency. However, interpretation of the solar 
cell results was complicated by the observation, that all EFG ribbon 
when grown using carbon crucibles has a reduced solar cell per- 
formance. It was then hypothesized that oxygen could act as an 
internal gettering mechanism for transition metal impurities, thus 
reducing their deleterious effects on the minority carrier lifetime in 
EFG silicon. Hence, experiments were undertaken to add oxygen to 
the melts contained in carbon crucibles. These experiments revealed 
that even small traces of oxygen, when introduced in the gas phase 
above the melt and near the meniscus, can significantly destabilize 
growth and may also generate excess silicon-carbide at the meniscus 
and thus cause an excessive number of freezes”. If this observation 
can be definitely confirmed, it is obviously very important since so 
far it is believed that all SiC occurring on the ribobns is an inevitable 
consequence of growing the silicon ton carbon dies. These devel- 
opments have, therefore, somewhat retarded work on the hypothesis 
concerning the effect of oxygen on the lifetime in EFG silicon 
contaminated with transition metals. It is planned to continue investi- 
gations on all these complex effects during the next quarter. Machine 
No. 3A also participated in these experiments and in an important 
way served to solidify some of the preliminary conclusions. The 
construction of the new Machine 17 which is now basically function- 
ing as designed is discussed in detail. 


(N—78-14685) Photovoltaic solar panels and solar mod- 
ules. Pallottino, G.V. (Laboratorio di Ricerce e Technologia per io 
Studio del Plasma nello Spazio, Frescati (Italy)). May 1977. 24p. 
(LPS—77-12). NTIS PC A02/MF AOI. 

The possibilities offered by photovoltaic cells to convert, 
directly, solar energy into electric energy are discussed briefly. 
Research being carried out to reduce the production costs of such 
cells is reviewed. The principal characteristics of solar panels and 
modules for terrestrial use are reviewed. 


9961 (N—78-18103) Concepts for the realization of TV broad- 
casting satellite. Koehn, D. (Allgemeine Elektricitaets-Gesellschaft 
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AEG Telefunken, Backnang (Germany, F.R.)). Sep 1977. 13p. NTIS 
PC A02/MF AO1. 

Design concepts for further direct TV broadcasting satellites 
are described. Topics notably dealt with are: sun-pointing, solar 
generators to provide the required transmission power of at least 100 
W and an EIRP of at least 65 dBW, and the thermal control 
subsystem requiring modifications in traveling wave tube heat sinks. 


9962 (N—78-18563) Thermal cycling tests on solar cell panel 
samples under vacuum conditions. Final report. Ley, W. (Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Koeln (Germany, F.R.)). Jan 1977. Contract ESTEC-2311/74-AK. 
102p. (DLR-IB—353-77/1; ESA-CR(P)—1012). NTIS PC A06/MF 
AOl. 

A test facility was used for comparative deep thermal cycling 
tests under vacuum conditions on eight different solar cell panel 
samples delivered by three European manufacturers. During 2500 
temperature cycles (hot phase - maximum temperature +70 C; cold 
phase - minimum temperature -180 C) four rigid and four flexible 
solar cell panels were tested simultaneously. At room temperature 
the samples were investigated at predetermined intervals for optical, 
electrical, and mechanical differences. The test facility is described 
in detail and the test results obtained are discussed. 


9963 (PB—276650) Research directed to stable high efficiency 
cds solar cells. Final report 1 January—30 June 1976. Meakin, J.D. 
(Delaware Univ., Newark (USA). Inst. of Energy Conversion). Mar 
1977. 80p. (NSF/RANN/AER—72-03478-A04/FR76). NTIS PC 
A05/MF AOl1. 

The power conversion efficiency of cadmium sulfide cells has 
been improved progressively during the course of the present con- 
tract. In the latter part to the final contract year, a group of 24 cells 
was made with an average conversion efficiency in sunlight of 
6.84% and a maximum conversion efficiency of 7.64%. The im- 
provements in conversion efficiency were largely the result of 
improved gridding and control of CueS stoichiometry. During the 
report period, detailed investigations were made of various aspects 
of the CueS formation and the effects produced due to storage of 
unprotected CdS/Cu2S junctions. The production of higher voltage 
cells using the mixed cadmium zinc sulfide has made substantial 
progress. The overall efficiency of the cells were relatively low due 
to poor short circuit currents. It was shown that this was in part due 
to poor stoichiometry of the CueS and lack of control on the CusS 
thickness. Theoretical analysis was further refined with detailed 
studies of carrier density profiles in the Cu2S, possible effects due to 
band bending in almost stoichiometric CueS and the influence of 
Cu2S penetration down Cd§ grain boundaries. 


9964 (SAND—78-0942) Photovoltaic Systems Definition Proj- 
ect. FY 1977 annual report. Boes, E.C. (ed.). (Sandia Labs., Albu- 
querque, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 122p. 
Dep. NTIS, PC A07/MF AO1. 

The activities and accomplishments of the Photovoltaic Sys- 
tems Definition Project during FY 77 are described. Included are 
status reports for continuing activities that are organized into six task 
elements. The first three tasks address systems support responsibil- 
ities; the remaining three treat concentrator technology development 
activities. 


9965 (SAND—78-7030) Photovoltaic applications definition 
and photovoltaic system definition study in the agricultural sector 
Task 1 report. Mengel, R.W.; Merrill, O.H.; Nadolski, T.P.; Sparks, 
D.C.; Whitley, D.K.; Young, S.K. (BDM Corp., McLean, VA 
(USA)). Jul 1978. Contract EY-76-C-04-0789. 185p. Dep. NTIS, PC 
A09/MF AOl1. 

Data gathered and organized on energy consumption in the 
U.S. agricultural sector are described. The following subjects are 
covered: energy use in U.S. crop production; energy consumption in 
livestock production; and fertilizer production energy requirements 
for agriculture. The following appendices are included: computer- 
ized data base on energy use in agriculture; annual energy used in 
crop production for the United States and Alabama (as a sample 
state); monthly energy used in crop production for Alabama; annual 
energy used in livestock production for Alabama; and monthly 
energy used in livestock production for Alabama. (MHR) 


9966 Solar cells and photovoltaic devices of INP/CDS. Bach- 
mann, K.J.; Buehler, E; Shay, J.L.; Wagner, S. (to Bell Telephone 
Labs., Inc.). US Patent 4,081,290. 28 Mar 1978. Filed date 2 Apr 
1976. 10p. 

Heterodiodes showing excellent potential for use in solar cells 
and photoelectric devices consist of junctions of p-type indium 
phosphide and n-type cadmium sulfide. These heterojunctions can be 
formed either from single crystals or from polycrystalline semicon- 
ductor material. The former type junction when incorporated in a 
solar cell exhibits promise for applications in space vehicles. The 
latter type junction as used in a solar cell has potential for large scale 
power generation. A chemical vapor deposition process for produc- 
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ing polycrystalline p-type indium phosphide films for incorporation 
into such a power producing device is discl i 


9967 Solar cells: plugging into the sun. Fan, J.C.C. Technol. 
Rev.; 80: No. 8, 14-15, 20, 22-36(1978). 

Direct solar conversion may become economically feasible as 
a result of new materials and ways of fabricating solar cells. The 
price of modules has been dropping, although further cost reductions 
will be difficult and will require adequate funding by industry and 
government. Photovoltaic cells have the advantage of converting 
electricity from an inexhaustible energy source, have a wide range of 
applications, and are relatively maintenance-free and environmental- 
ly sound. The new fabrication techniques must overcome the limita- 
tions of costs as well as the low density of solar energy and the 
limited efficiency of terrestrial solar cells and their support struc- 
tures. A technology assessment of solar power systems to determine 
the role of photovoltaic systems in the future energy mix will 
combine tests and demonstration projects in a number of applica- 
tions. Following a review of the development and a description of 
the operation of solar cells, the author describes current efforts to 
make solar cells less expensive and more efficient. Two approaches 
under study are low-cost silicon wafers and the use of crystalline 
sheets in place of ingots. Future breakthroughs may include the use 
of organic and polymer materials. 60 references. 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 9888, 11166, 11556 


9968 (CONF-7705123—, pp 1-2) Increasing crop productivity. 
Hardy, R.W.F. (E.I. Du Pont de Nemours and Co., Wilmington, 
DE). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9969 (CONF-7705123—, pp 3-6) Can the efficiency of photo- 
synthesis be increased. de Kouchkovskii, E. (CNRS, Gif-sur-Yvette, 
France). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9970 (CONF-7705123—, pp 7-10) Photosynthesis and plant 
productivity. Chartier, P. (INRA, Versailles). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9971 (CONF-7705123—, pp 11-12) Increasing photosynthesis 
by the biochemical and genetic regulation of photorespiration. Zelitch, 
I. (Connecticut Agricultural Experiment Station, New Haven). 1977. 
From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 
In European seminar on biological solar energy conversion 
systems. 


9972 (CONF-7705123—, pp 13-17) Plant selection and the con- 
trol of metabolism. The point of view of the geneticist. Demarly, Y. 
(Univ. of Paris, Orsay, France). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9973 (CONF-7705123—, pp 18-19) Photosynthetic materials 
for energy conversion. Saddler, H.D.W. (Australian National Univ., 
Canberra). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9974 (CONF-7705123—, pp 20-21) Silvicultural biomass plan- 
tations. Inman, R.E. (Mitre Corp., McLean, VA). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 
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9975 (CONF-7705123—, pp 29-31) Straw and green leaves as 
raw materials, Israelsen, M. (Bioteknisk Institut, Kolding, Denmark). 
1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9976 (CONF-7705123—, pp 32-35) Plant protein production. 
Heath, S.B. (Univ. of Reading, PA). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9977 (CONF-7705123—, pp 38) Products of photosynthesis as 
raw material for the chemical industry. Dupuy, P. (INRA, Dijon, 
France). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9978 (CONF-7705123—, pp 40-41) Algae spirulina. Durand- 
Chastel, H.; David, M. (Sosa Texcoco, Mexico). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9979 (CONF-7705123—, pp 42-43) Productivity of algae in 
sewage and waste disposal. Benemann, J.R.; Weissman, J.C.; Koop- 
man, B.L.; Oswald, W.J. (Univ. of California, Berkeley). 1977. 
From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 
In European seminar on biological solar energy conversion 
systems. 


9980 (CONF-7705123—, pp 44-45) Ocean food and energy 
farm project. Wilcox, H.A. (Naval Undersea Center, San Diego, 
CA). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9981 (CONF-7705123—, pp 48-49) Post-agricultural energy 
analysis. Legay, J.M.; Buatois, A. (Lyon Univ.). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9982 (CONF-7705123—, pp 50-51) Village and farm energy 
systems. Coombs, J. (Tate and Lyle Ltd., Reading, Eng.). 1977. 
From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 
In European seminar on biological solar energy conversion 
systems. 


9983 (CONF-7705123—, pp 52) Associative nitrogen-fixing 
symbiosis. Balandreau, J.; Dommergues, Y. (CNRS, Vandoeuvre-les- 
Nancy, France). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biologicai solar energy conversion 
systems. 


9984 (CONF-7705123—, pp 53-54) Nitrogenase and the genet- 
ics of nitrogen fixation. Dixon, R.A. (Univ. of Sussex, Brighton, 
Eng.). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9985 (CONF-7705123—, pp 55-57) Enzyme mechanisms in- 
volved in fungal degradation of lignocellulosic materials. Eriksson, 
K.E. (Swedish Forest Products Research Lab., Stockholm). 1977. 
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From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9986 (CONF-7705123—, pp 58-59) Artificial photosynthetic 
systems. San Pietro, A. (Indiana Univ., Bloomington). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9987 (CONF-7705123—, pp 64-65) Electron transfer in micel- 
lar systems. Henglein, A. (Hahn-Meitner-Institut Fuer Kernfors- 
chung, Berlin). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


9988 (CONF-7705123—, pp 66-67) Bacteriorhodopsin depend- 
ent energy converting system in halobacteria. Oesterhelt, D. (Univ., 
Wuerzburg, Ger.). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 9859, 9869, 9870, 9986, 9988 


9989 Multi-compartment photogalvanic cell. Cartmell, D.K.; 
Witzke, H. (to Optel Corp.). US Patent 4,086,398. 25 Apr 1978. Filed 
date 11 Nov 1976. 4p. 

A number of aligned and spaced photogalvanic cells/com- 
partments have interior passages formed therebetween to permit the 
free passage of electrolyte. Each compartment includes spaced elec- 
trodes and a TiO: electrolyte photoactive site. A layer of charge 
storing material, such as tungsten oxide, may be incorporated in each 
compartment. As a result, each compartment is capable of convert- 
ing light energy to electrical energy and also storing charge within 
the cell after light irradiation ceases. By connecting the various 
electrodes of the compartments in parallel, greater current flow may 
be appreciated. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 9923, 9930, 9932, 9934, 9935, 
9952, 10006, 10007, 10012 


9990 (CONF-770865—, pp 39-56) Systems Engineering and 
Analysis Task of the ERDA Photovoltaics Systems Definition Project. 
Marshall, B.W. (Sandia Labs., Albuquerque, NM). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9991 (CONF-770865—, pp 73-95) Perspectives on utility cen- 
tral station photovoltaic applications. DeMeo, E.A. (Electric Power 
Research Inst., Palo Alto, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9992 (CONF-770865—, pp 99-101) Opening comments for the 
panel discussion on impact of photovoltaic plants in utility generation 
systems. Goodman, F.R. Jr. (Los Angles Dept. of Water and 
Power). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 
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9993 (CONF-770865—, pp 103-108) Total utility system eco- 
nomic evaluations. Marsh, W.D. (General Electric Co., Schenectady, 
NY). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9994 (CONF-770865—, pp 109-122) Overview of utility genera- 
tion planning economic evaluation techniques. Zaininger, H.W. (Elec- 
tric Power Research Inst., Palo Alto, CA). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9995 (CONF-770865—, pp 133-158) MIT Photovoltaics Pro- 
gram project summary. Tabors, R.D.; Wood, D.O.; Bottaro, D.; 
Hartman, R.; Lilien, G.; Linden, L.; Neff, T.; Nutt-Powell, T.; 
Schweppe, F.; Weitzman, M. (Massachusetts Inst. of Tech., Cam- 
bridge). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9996 (CONF-770865—, pp 363-378) Photovoltaic power 
system, Museum of Science and Industry, Chicago. Kern, E.C. Jr. 
(Massachusetts Inst. of Tech., Lexington). Dec 1977 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9997 (CONF-770865—, pp 379-402) ERDA/LeRC Systems 
Test Facility (STF) status. Forestieri, A.F. (Lewis Research Center, 
Cleveland). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9998 (CONF-770865—, pp 403-434) Photovoltaic power system 
applications. Ratajczak, A. (Lewis Research Center, Cleveland). Dec 
1977. 


From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977) 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


9999 (CONF-770865—, pp 435-447) 10 kVa inverter/control- 
ler. Pickrell, R. (Lewis Research Center, Cleveland). Dec 1977. 
From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 
In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


10000 (CONF-770865—, pp 607-653) Energy storage for photo- 
voltaic conversion. Feduska, W.; Kirschbaum, H.S.; Federmann, E.F. 
(Westinghouse Electric Corp., Pittsburgh). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


10001 (CONF-770865—, pp 667-689) Energy storage and con- 
version for photovoltaic and wind energy systems. Johnson, A.W. 
(General Electric Co., Philadelphia). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


10002 (SAND—78-7013) Regional conceptual design for residen- 
tial photovoltaic systems. Monthly progress report No. 3, October 
1977. Kirpich, A.; Buerger, E.; McCarthy, R.; O’Brien, G.; Tully, G. 
(General Electric Co., Philadelphia, PA (USA)). Apr 1978. Contract 
EY-76-C-04-0789. 103p. Dep. NTIS, PC A06/MF AO1. 

Progress is presented in four topical reports in appendices 
which are abstracted separately. (MHR) 
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10003 (SAND—78-7013, pp 42p, App.B) Residential load pro- 
files. Buerger, E. Apr 1978. 

In Regional conceptual design for residential photovoltaic 
systems. Monthly progress report No. 3, October 1977. 

The preparation of load profiles was completed for all catego- 
ries except those relating to building , heating and cooling. The data 
sources and methods used in synthesizing the various load profiles 
are described. The definition of hourly load profiles of energy needs 
for diversified (lights and miscellaneous appliances) loads, cooking 
and drying, and domestic hot water are documented. (MHR) 


10004 (SAND—78-7013, pp 7p, App.C) Economic factors and 
ground rules for photovoltaic residential analysis. McCarthy, R. Apr 
1978. 

In Regional conceptual design for residential photovoltaic 
systems. Monthly progress report No. 3, October 1977. 

The basic assumptions to be used in the economic analysis of 
PV residential systems are spelled out. These assumptions concern 
the price of alternate energy sources and respective market shares in 
the various designated regions for the 1986 time period. Also consid- 
ered are assumptions regarding inflation, interest, and tax rates 
insofar as they will affect economic comparison results. (MHR) 


10005 (SAND—78-7013, pp 17p, App.D) Preliminary architec- 
tural layouts of photovoltaic residences. Tully, G. (Massdesign Archi- 
tects and Planners Inc., Cambridge, MA). Apr 1978. 

In Regional conceptual design for residential photovoltaic 
systems. Monthly progress report No. 3, October 1977. 

Layouts were completed for 1 and 2-story residences. The 
results are presented for the initial phase of the architectural studies. 
The building thermal characteristics to be used in calculating the 
heating and cooling loads were established also. (MHR) 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 10012 


10006 (SAND—78-7071) Agricultural practices which could en- 
hance solar powered irrigation plant utility. Research report, Septem- 
ber 1977—May 1978. Larson, D.L.; Altobello, M.A.; Williams, D.W. 
(Arizona Univ., Tucson (USA)). 1978. Contract EY-76-C-04-0789. 
436p. Dep. NTIS, PC A19/MF AOI. 

Solar power plants only utilized to drive irrigation pumps 
may be unused for 2 to 7 months and under-utilized during other 
periods of the year. The energy use schedules presented show 
increased utilization of on-farm solar power plants is possible. Some 
of the increase could be obtained by providing electricity for other 
applications and altering pumping schedules; additional utilization 
could be obtained through use of waste thermal energy. Pumping 
schedules could be altered substantially if irrigation or cropping 
practices were modified or water were stored. The latter may not be 
economically feasible, the former are limited by climate, soils and 
terrain, farm management and crop marketing. Residences are locat- 
ed on most farms, fall harvested grain commonly is dried for storage, 
and livestock and poultry operations require electricity and some 
heating. Crop processing operations, such as cotton ginning, and 
other agricultural businesses, for example greenhouses, also require 
thermal and electrical energy. Farms commonly are very specialized 
and would not include several enterprises. Establishment of more 
general purpose agricultural operations or joint ventures would be 
required to obtain a wider range of uses for excess energy. More 
complete utilization of solar power plant output can be obtained on 
the farm. However, major changes in farming practices or structure 
are generally necessary to substantially alter the present use pattern 
or increase the number of applications. 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 10006 


10007 (CONF-770865—, pp 349-361) Data acquisition system. 
Cremin, J.D. (Massachusetts Inst. of Tech., Lexington). Dec 1977. 
From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 
In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


10008 (CONF-770865—, pp 541-544) Total energy solar photo- 
voltaic conversion system for Mississippi County Community College. 
Smith, H.V. (Mississippi County Community Coll., Blytheville, AR). 
Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 
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In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 11406 


10009 (COO—4459-1) Foam Sea Solar Power Plant. Progress 
report, July 1—December 31, 1977. Fort, T.; Dykstra, L.J.; Green- 
stein, M.; Lara, P.; Zener, C. (Carnegie-Mellon Univ., Pittsburgh, 
PA (USA)). 31 Dec 1977. 175p. Dep. NTIS, PC A08/MF AOl1. 

The status of the experimental program for developing a foam 
solar sea power plant (SSPP) is briefly described, and a theoretical 
study of foam SSPP’s is discussed in detail. The conceptual design of 
foam SSPP’s; properties of sea water foam (thermodynamic proper- 
ties, dynamic properties, structure, and balance of forces); critical 
problems (nucleation, foam stability, condensation, and drainage); 
economics, and surfactants are discussed. (WHK) 


10010 (PB—280728) Ocean thermal and current velocity data 
requirements for design of an OTEC demonstration plant. Technical 
memo. Molinari, R.L.; Festa, J.F. (National Oceanic and Atmospher- 
ic Administration, Miami, FL (USA). Atlantic Oceanographic and 
Meteorological Labs.). Jan 1978. 33p. (NOAA-TM-ERL-AOML— 
30). NTIS PC A03/MF AO1. 

This report represents a preliminary step in providing ocean 
thermal and current velocity data to participants in the Ocean 
Thermal Energy Conversion (OTEC) Program of the Department 
of Energy. The requirements for oceanographic data needed in the 
design of an OTEC demonstration plant and a methodology for 
obtaining these data are presented. In addition, some requirements 
for environmental impact data are given. 


SOLAR RADIATION UTILIZATION 


10011 (CONF-770686—, pp 1-2) Agricultural programs for solar 
energy. Altman, L.B. (USDA, Beltsville, MD). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 

In Solar crop drying conference. Proceedings. 


10012 (CONF-770758—(Summ.)) Solar 77 northwest. (Oregon 
Museum of Science and Industry, Portland (USA). OMSI Energy 
Center). 1977. 71p. OMSI Energy Center, Portland, OR. 

From Solar 77 northwest; Portland, OR, USA (22 Jul 1977). 

Roundtable sessions on the following are summarized: solar 
programs and legislation; water heating; space heating; builders and 
architects; solar radiation; passive solar heating; solar cooling; solar 
electric; solar thermal and photovoltaics; solar greenhouses; biocon- 
version; lending institutions; industrial and agricultural process heat; 
swimming pool heating; solar home owners; education and informa- 
tion sources. Also included are: the ISES Organization Meeting 
Summary; Solar Olympics data; a paper by E. Mazria, “The Per- 
formance of Passive Solar Heated Buildings in the Pacific North- 
west”; a reprint (from testimony before U.S. Senate Subcommittee) 
by E.W. Hewson, "Energy from the Wind”; a reprint from RAIN, 
“Wind Energy Update,” by Lee Johnson; a list of available publica- 
tions from the Center for Environmental Research, School of Archi- 
tecture and Allied Arts, University of Oregon; a list of solar projects 
identified by attendees on three-state OMSI map; and a list of 
conference participants. (MHR) 


SPACE HEATING AND COOLING 
REFER ALSO TO CITATION(S) 10050 


10013 (CONF-780701—2) Review of three solar energy demon- 
stration projects in the midwest. Martinec, E.L. (Argonne National 
Lab., IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 22p. Dep. 
NTIS, PC A02/MF AO1. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

Portions of document are illegible. 

Three projects initiated for economics, ecological, and educa- 
tional reasons are described. Two projects have air systems and one 
has a liquid system. The buildings are a school building, a medical 
office building, and a college residence hall. The system designs, 
experiences, and problems are reviewed briefly. (MHR) 


10014 (CONF-7705123—, pp 36-37) Need and design for a solar 
greenhouse. Damagnez, J. (INRA, Montfavet, France); Chiapale, 
J.P.; Denis, P. 1977. 
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From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


10015 (COO—2577-16) Performance of residential solar heating 
and cooling system with flat-plate and evacuated tubular collectors: 
CSU Solar House I. Duff, W.S.; Conway, T.M.; Loef, G.O.G.; 
Meredith, D.B.; Pratt, R.B. (Colorado State Univ., Fort Collins 
(USA). Solar Energy Applications Lab.). 1978. Contract EY-76-S- 
02-2577. 6p. (CONF-780808—24). Dep. NTIS, PC A02/MF AOl. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Measurements in Solar House I at Colorado State University 
have provided comparison data on space heating, water heating, and 
cooling by systems in which flat-plate collectors and evacuated tube 
collectors were used. Data were procured on 47 days during oper- 
ation of the flat-plate collector and on 112 days when the house was 
heated or cooled by the evacuated tube collector system. It was 
concluded that the system comprising an evacuated tubular collec- 
tor, lithium bromide absorption water chiller, and associated equip- 
ment is highly effective in providing solar heating and cooling to a 
small building, that it can supply up to twice the space heating and 
several times the cooling obtainable from an equal occupied area of 
good quality flat-plate collectors, and that a greater fraction of the 
domestic hot water can be obtained by supplying its heat from main 
storage. The cost-effectiveness of the system, in comparison with 
one employing a good flat-plate collector, can be determined when 
commercial pricing data are made available. 


10016 (COO—2858-14) Realistic sizing of residential solar heat- 
ing and cooling systems. Ward, D.S. (Colorado State Univ., Fort 
Collins (USA). Solar Energy Applications Lab.). 1978. Contract EY- 
76-S-02-2858. 10p. (CONF-780808—23). Dep. NTIS, MF AO1. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Portions of document are illegible. 

The accuracy of technical and economic sizing methods for 
solar heating and cooling systems in specific installations is demon- 
strated to be strongly dependent upon the accuracy of the input data. 
Variations in the solar radiation data due to the inherent errors in 
previous solar measurements, and the difficulty in calculating heat- 
ing and cooling loads to a desired level of accuracy are shown to 
result in calculated fractions of the load, f, of values with 10 to 15% 
errors. For specific installations where the heating load is calculated 
(and not measured experimentally), the fraction of the load carried 
by solar can therefore be calculated to only one significant figure. 
Similarly, the inability to accurately predict inflation rates and 
certain other costs of the life-cycle of a solar system, in addition to 
errors in the calculated heating load and fraction of the load, f, can 
be shown to reduce the accuracy of economic costs of a solar system 
to values of +- 25%. 


10017 (COO—4048-1) West Chester Work Center Solar Space 
Heating Demonstration Project. (Bell Telephone Co. of Pennsylva- 
nia, Philadelphia (USA)). Mar 1978. Contract EY-76-C-02-4048. 
121p. Dep. NTIS, PC A06/MF AO1. 

A solar space heating demonstration project is reported. An 
integrated system is described providing solar energy space heating 
for a 9982 sq. ft., newly built, one-story building, located at 966 
Matlack Street, West Goshen Township, Chester County, Pennsyl- 
vania. The office part of the building is heated by solar-assisted 
water-to-air heat pump units. The storeroom part of the building is 
heated by an air-handling unit, containing a water-to-air coil. Solar 
energy is expected to provide 62% of the heating load, with the 
balance provided by a back-up electric boiler. The system includes 
1900 active square feet of flat-plate solar collectors and a 6000 gallon 
above-ground storage tank. Freeze protection is provided by a 
gravity drain-down scheme combined with nitrogen pressurization in 
a closed circuit. 


10018 (DOE/CS—0011) Introduction to solar heating and cool- 
ing design and sizing. (Honeywell, Inc., Minneapolis, MN (USA). 
Energy Resources Center). Aug 1978. Contract EY-76-G-02-2606. 
517p. Dep. NTIS, PC A22/MF AO1. 

This manual is designed to introduce the practical aspects of 
solar heating/cooling systems to HVAC contractors, architects, 
engineers, and other interested individuals. It is intended to enable 
readers to assess potential solar heating/cooling applications in spe- 
cific geographical areas, and includes tools necessary to do a prelimi- 
nary design of the system and to analyze its economic benefits. The 
following are included: the case for solar energy; solar radiation and 
weather; passive solar design; system characteristics and selection; 
component performance criteria; determining solar system thermal 
performance and economic feasibility; requirements, availability, and 
applications of solar heating systems; and sources of additional 
information. (MHR) 
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10019 (DOE/CS—0045/D) National solar heating and cooling 
demonstration program: project experience handbook. (Department of 
Energy, Chicago, IL (USA). Chicago Operations Office; Depart- 
ment of Energy, San Francisco, CA (USA). San Francisco Oper- 
ations Office; National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight Center; 
American Society of Heating, Refrigerating and Air Conditioning 
Engineers, Inc., New York). Sep 1978. 113p. Dep. NTIS, PC A06/ 
MF AOl. 

This preliminary draft is a revision of TID-28722 which was 
previously abstracted for EDB. It will be revised and reissued on an 
appropriate basis and may be expanded to include additional guide- 
lines arising from the experiences of the solar demonstration pro- 
gram and solar industry, particularly in the architectural areas. 
(MHR) 


10020 (DOE/NASA/CR—150516) System design package: 
Maxi-Therm S-101 heating module, passive heat exchanger. (Sigma 
Research, Inc., Richland, WA (USA)). Oct 1977. Contract EX-76-A- 
29-1037. 36p. Dep. NTIS, PC A03/MF AO1. 

This document is the specification which establishes the re- 
quirements for the design, installation, and performance of a passive 
heat exchanger module (Model S-101) with auxiliary heaters for use 
with solar heating systems. It designates the Interim Performance 
Criteria applicable to the subsystem and defines any deviations. This 
document also includes the manufacturing instructions and required 
materials and parts for the maxi-therm S-101 Heating Module. 


10021 (DOE/NASA/CR—150534) SIMS prototype system 1: 
design data brochure. (IBM Federal Systems Div., Huntsville, AL 
(USA)). Jan 1978. Contract EX-76-A-29-1037. 68p. Dep. NTIS, PC 
A04/MF AO1. 

A prototype solar heating and hot water system is described 
using air as the collector fluid and a pebble bed for heat storage. The 
system was designed for installation into a single family dwelling. 
Described are the system, subsystem, and installation requirements. 
System operation and performance are discussed, and a procedure 
for sizing the system to a specific site is presented. 


10022 (DOE/NASA/CR—150595) System design package for 
the solar heating and cooling central data processing system. (IBM 
Federal Systems Div., Huntsville, AL (USA)). Mar 1978. Contract 
EX-76-A-29-1037. 349p. Dep. NTIS, PC A15/MF AO1. 

This system design package for the Central Data Processing 
System consists of the Software Performance Specification, Hard- 
ware Performance Specification, Software Verification Plan, CDPS 
Development Program, Qualification and Acceptance Test Proce- 
dures, Qualification Test and Analysis Report, and Qualification and 
Acceptance Test Review. The Central Data Processing System, 
located at IBM's Federal System Division facility in Huntsville, 
Alabama, provides the resources required to assess the performance 
of solar heating and cooling systems installed at remote sites. These 
sites consist of residential, commercial, government, and educational 
types of buildings, and the solar heating and cooling systems can be 
hot-water, space heating, cooling, and combinations of these. The 
instrumentation data associated with these systems will vary accord- 
ing to the application and must be collected, processed, and present- 
ed in a form which supports continuity of performance evaluation 
across all applications. 


10023 (DOE/NASA/CR— 150606) System design package for 
solar heating and cooling site data acquisition subsystem: Mod 1. 
(IBM Federal Systems Div., Huntsville, AL (USA)). Mar 1978. 
Contract EX-76-A-29-1037. 135p. Dep. NTIS, PC A07/MF AOl1. 

The Site Data Acquisition Subsystem (SDAS) is designed to 
collect data from sensors located on residential or commercial build- 
ings using a solar heating and/or cooling system. It takes the data 
obtained from sensors located on the solar system, processes the data 
into suitable format, stores the data for a period of time, and 
provides the capability for either telephone retrieval by the Central 
Data Processing System (CDPS) or manual retrieval of the data for 
transfer to a central site. The SDAS is also designed so that it will 
not degrade the operation of the solar heating/cooling system which 
it is monitoring. Documentation necessary to evaluate the design of 
the SDAS is included; i.e., SDAS Description Document, SDAS 
Performance Specification, and drawing list. 


10024 (DOE/NASA/CR—150613) Preliminary design package 
for solar heating and hot water system. (Fern Engineering Co., 
Buzzard’s Bay, MA (USA)). Jan 1977. Contract EX-76-A-29-1037. 
135p. Dep. NTIS, PC A07/MF AO1. 

A collection of documents submitted by the Fern Engineering 
Company for the preliminary design review on the development of 
two prototype solar heating and hot water systems is presented. The 
information includes system certification, system functional descrip- 
tion, system configuration, system specification, system performance 
and other documents pertaining to the progress and the design of the 
system. This system, which is intended for use in the normal single- 
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family residence, consists of the following subsystems: collector, 
storage, control, transport, and Government-furnished Site Data 
Acquisition. One of the two prototype units will be installed in 
Lansing, Michigan, and the other in Tunkhannock, Pennsylvania. 


10025 (DOE/NASA/CR—150616) Preliminary design package 
for solar heating and hot water system. (Wormser Scientific Corp., 
Stamford, CT (USA)). Jan 1977. Contract EX-76-A-29-1037. 52p. 
Dep. NTIS, MF AO1. 

Portions of document are illegible. 

This document is a collation of reports for the preliminary 
design review on the development of a multi-family solar heating 
and domestic hot water prototype system. The system consists of the 
following subsystems: collector, storage, transport, control and Gov- 
ernment-furnished site data acquisition. It will be installed in Colum- 
bia, South Carolina. 


10026 (DOE/NASA/CR—150673) Status report on preliminary 
design activities for solar heating and cooling systems. (AiResearch 
Mfg. Co., Torrance, CA (USA)). May 1978. Contract EX-76-A-29- 
1037. 222p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

Information presented provides status and progress on the 
development of solar heating and cooling systems. The major em- 
phasis is placed on program organization, system size definition, site 
identification, system approaches, heat pump and equipment design, 
collector procurement, and other preliminary design activities as 
part of the contract requirements. 


10027 (DOE/NASA/CR—150729) Solar heating system in- 
stalled at Lynchburg, VA. (Moseley (Terrell E.), Inc., Lynchburg, 
VA (USA)). 1 Dec 1976. Contract EX-76-A-29-1024;EX-76-C-01- 
2388. 166p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

A detailed design report for a retrofitted solar heating and 
cooling system for a 1780 square foot office building is presented. 
The system is composed of a 400 square foot flat plate collector, a 
2,000 gallon storage tank, a gas auxiliary boiler, a duct distribution 
system utilizing a hot water duct coil and water-to-air heat pump, 
and a hot water preheater. The control system, data acquisition 
system, technical data, and maintenance procedure are discussed. 
Detailed specifications, circuits, and drawings for the components 
are included. (WHK) 


10028 (DOE/NASA/CR—150748) Solar heating and cooling 
system for an office building at Reedy Creek Utilities. (Reedy Creek 
Utilities Co., Inc., Lake Buena Vista, FL (USA)). Aug 1978. Con- 
tract EX-76-A-29-1037;EX-76-C-01-2401. 179p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

This final report describes in detail the solar energy system 
installed in a new two-story office building at the Reedy Creek 
Utilities Company, which provides utility service to Walt Disney 
World at Lake Buena Vista, Florida. The soiar components were 
partly funded by the Department of Energy under Contract EX-76- 
C-01-2401, and the technical management was by NASA/George C. 
Marshall Space Flight Center. The solar energy system application is 
100 percent heating, 80 percent cooling, and 100 percent hot water. 
The collector is a modular cylindrical concentrator type with an 
area of 3.840 square feet. The storage medium is water with a 
capacity of 10,000 gallons hot and 10,000 gallons chilled. Design, 
construction, operation, cost, maintenance, and performance are 
described in depth. Detailed drawings are included. 


10029 (DOE/NASA/CR—150757) Installation package for a 
solar heating and hot water system. (Colt, Inc., Rancho Miroge, CA 
(USA)). Aug 1978. Contract EX-76-A-29-1037. 77p. Dep. NTIS, PC 
A05S/MF A0O1. 

Two commercial solar heating and hot water systems have 
been developed. The systéms have been installed at Yosemite Na- 
tional Park, California and Pueblo, Colorado. The systems consist of 
the following subsystems: collector, storage, transport, hot water, 
auxiliary energy and controls. General guidelines are provided 
which may be utilized in development of detailed installation plans 
and specifications. In addition, instruction on operation, maintenance 
and repair of a solar heating and hot water systems is provided. 


10030 (DOE/NASA/CR—150803) Solar heating and cooling 
system design and development. Status summary, April—June 1978, 
(General Electric Co., Philadelphia, PA (USA). Space Div.). Jul 
1978. Contract EX-76-A-29-1037. 42p. Dep. NTIS, PC A03/MF 
AOl. 


Information is provided on the development of eight proto- 
type solar heating and combined heating and cooling systems. This 
effort includes development, manufacture, test, installation, mainte- 
nance, problem resolution, and monitoring the operation of proto- 
type systems. The program currently consists of development of 
heating and cooling cquipment for single-family residential and 
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commercial applications and eight operational test sites (four heating 
and four heating and cooling). Four are single-family residences and 
four are commercial buildings. 


10031 (LBL—7802) Free convective laminar flow within the 
Trombe wall channel. Akbari, H.; Borgers, T.R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1978. Contract W- 
7405-ENG-48. 35p. Dep. NTIS, PC A03/MF AOl1. 

Free convective laminar heat transfer between the channel 
surfaces of the Trombe wall has been investigated. This study 
considered the velocity profiles normal and parallel to the direction 
of fluid flow, the pressure drop due to flow acceleration at the 
channel entrance, and the effect of a variety of dissimilar but uniform 
channel surface temperatures for a wide range of flow rates. A finite 
difference procedure was used to solve the governing equations in 
dimensionless form using air as the fluid. After comparison with 
available experimental data, results have been reduced, and several 
correlations developed to enable important performance characteris- 
tics to be estimated given the channel thickness, height, and surface 
temperatures. 


10032 (NP—23369) Thermoroc house: an experimental low- 
energy house in Sweden. Rosengren, B. (Swedish Council for Build- 
ing Research, Stockholm). 1977. 77p. Dep. NTIS (US Sales Only), 
PC A0S5/MF A0Ol1. 

The drain-down system uses flat plate collectors with water 
as the heat transfer fluid. When the system drains, nitrogen gas fills 
the collectors to prevent corrosion. Heat is stored in two water tanks 
with electric heat for backup. There is a delayed waste water outlet 
which heats the basement floor. Window insulation is provided by 
indoor fitted flexible and foldable window screens of cellular plastic. 
The house, the heating system, and its components are shown and 
described. Environmental and performance data are included. 
(MHR) 


10033 (SOLAR/1009—78/01) Monthly performance report. 
(Greenmoss Builders, Inc., Waitsfield, VT (USA)). Jan 1978. Con- 
tract EG-77-C-01-4049. 13p. Dep. NTIS, PC A02/MF A(01. 

Portions of document are illegible. 

The Greenmoss Builders Inc. solar-energy system located at 
Waitsfield, Vermont consists of a passive solar space heating subsys- 
tem and an active solar hot water subsystem installed in a single 
family residence with approximately 1000 square feet of living space. 
Accuracy of the performance results of the solar hot water subsys- 
tem is degraded substantially due to difficulties in measurement of 
the water flow through the system. The use of current measurements 
indicates a hot water consumption of approximately 599 gallons for 
the month. Assuming this much hot water demand, the solar preheat 
provided 15 percent of the demand or 0.054 million BTU, resulting 
in an estimated fossil energy savings of 91 cubic feet of gas. During 
January, the passive solar space heating subsystem provided approxi- 
mately 24 percent of the energy requirements for space heating. 


10034 (SOLAR/1009—78/03) Monthly performance report. 
(Greenmoss Builders, Inc., Waitsfield, VT (USA)). Mar 1978. Con- 
tract EG-77-C-01-4049. 13p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

The Greenmoss Builders Inc. solar-energy system located at 
Waitsfield, Vermont consists of a passive solar space heating subsys- 
tem and an active solar hot water subsystem installed in a single 
family residence with approximately 1000 square feet of living space. 
Accuracy of the performance results of the solar hot water subsys- 
tem is degraded substantially due to difficulties in measurement of 
the water flow through the system. The use of current measurements 
indicates a hot water consumption of approximately 877 gallons for 
the month. Assuming this much hot water demand, the solar preheat 
provided 13% of the demand or 0.073 million BTU, resulting in an 
estimated fossil energy savings of 122 cubic feet of gas. During 
March, the passive solar space heating subsystem provided approxi- 
mately 43% of the energy requirements for space heating. 


10035 (SOLAR/1009—78/04) Monthly performance report. 
(Greenmoss Builders, Inc., Waitsfield, VT (USA)). Apr 1978. Con- 
tract EG-77-C-01-4049. 13p. Dep. NTIS, PC A02/MF AOI. 

Portions of document are illegible. 

The Greenmoss Builders Inc. solar-energy system located at 
Waitsfield, Vermont consists of a passive solar space heating subsys- 
tem and an active solar hot water subsystem installed in a single 
family residence with approximately 1000 square feet of living space. 
Accuracy of the performance results of the solar hot water subsys- 
tem is degraded substantially due to difficulties in measurement of 
the water flow through the system. The use of current measurements 
indicates a hot water consumption of approximately 436 gallons for 
the month. The solar preheat provided 13% of the demand or 0.034 
million BTU, resulting in an estimated fossil energy savings of 58 
cubic feet of gas. During April, the passive solar space heating 
subsystem provided approximately 44% of the energy requirements 
for space heating. 
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10036 (SOLAR/1009—78/05) Monthly performance report. 
(Greenmoss Builders, Inc., Waitsfield, VT (USA)). May 1978. Con- 
tract EG-77-C-01-4049. 13p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

The Greenhouse Builders Inc. solar-energy system located at 
Waitsfield, Vermont consists of a passive solar space heating subsys- 
tem and an active solar hot water subsystem installed in a single 
family residence with approximately 1000 square feet of living space. 
Accuracy of the performance results of the solar hot water subsys- 
tem is degraded substantially due to difficulties in measurement of 
the water flow through the system. The use of current measurements 
indicates a hot water consumption of approximately 698 gallons for 
the month. Assuming this much hot water demand, the solar preheat 
provided 12% of the demand or 0.05 million BTU, resulting in an 
estimated fossil energy savings of 86 cubic feet of gas. During May, 
the passive solar space heating subsystem provided approximately 
46% of the energy requirements for space heating. 


10037 (SOLAR/1009—78/06) Monthly performance report. 
(Greenmoss Builders, Inc., Waitsfield, VT (USA)). Jun 1978. Con- 
tract EG-77-C-01-4049. 13p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

The Greenmoss Builders Inc. solar-energy system located at 
Waitsfield, Vermont consists of a passive solar space heating subsys- 
tem and an active solar hot water subsystem installed in a single 
family residence with approximately 1000 square feet of living space. 
Accuracy of the performance results of the solar hot water subsys- 
tem is degraded substantially due to difficulties in measurement of 
the water flow through the system. The use of current measurements 
indicates a hot water consumption of approximately 775 gallons for 
the month. The solar preheat provided 12% of the demand or 0.051 
million BTU, resulting in an estimated fossil energy savings of 86 cu. 
ft. of gas. During June, overheating became a significant problem. 
The furnace malfunction discussed in previous months added to the 
problem. ° 


10038 (SOLAR/1009—78/07) Monthly performance report. 
(Greenmoss Builders, Inc., Waitsfield, VT (USA)). Jul 1978. Con- 
tract EG-77-C-01-4049. 12p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

The Greenmoss Builders Inc. solar-energy system located at 
Waitsfield, Vermont consists of a passive solar space heating subsys- 
tem and an active solar hot water subsystem installed in a single 
family residence with approximately 1000 square feet of living space. 
Accuracy of the performance results of the solar hot water subsys- 
tem is degraded substantially due to difficulties in measurement of 
the water flow through the system. The use of current measurements 
indicates a hot water consumption of approximately 941 gallons for 
the month. The solar preheat provided 15 percent of the demand or 
0.063 million BTU, resulting in an estimated fossil energy savings of 
107 cubic feet of gas. During July, overheating of the building 
continued to be a significant problem, although correction of the 
space heating anomaly helped. 


10039 (TID—28544) Basking Ridge, New Jersey Environmental 
Education Center: commercial solar demonstration design and con- 
struction report. (General Electric Co., Philadelphia, PA (USA). 
Space Div.). Oct 1977. Contract EY-76-C-02-2731. 70p. Dep. NTIS, 
PC A04/MF AOl. 

The design, analysis, construction, and operational verifica- 
tion are summarized for the EEC solar energy project. The comput- 
ed system performance for a typical heating and cooling season is 
presented. The system uses 3100 ft? of flat plate collectors to space 
heat, cool, and supply domestic hot water to the 18,000 ft? EEC 
building. There are 6,000 gallons of thermal energy storage. (MHR) 


10040 (TID—28722) Preliminary issue: solar heating and cooling 
project experiences handbook. (Department of Energy, Chicago, IL 
(USA). Chicago Operations Office; Department of Energy, San 
Francisco, CA (USA). San Francisco Operations Office; National 
Aeronautics and Space Administration, Huntsville, AL (USA). 
George C. Marshall Space Flight Center; American Society of 
Heating, Refrigerating and Air Conditioning Engineers, Inc., New 
York; Alabama Univ., Huntsville (USA)). Jul 1978. Contract EC-78- 
C-01-4131. 118p. Dep. NTIS, PC A06/MF AO1. 

To provide accurate and timely dissemination of the program 
experiences, data was compiled from some 1,100 inputs provided by 
architects, engineers, project managers (government and _ partici- 
pant), and the various reports provided under government contract- 
ed agreements. The data were considered in the broad areas of 
technical, economic, and management/logistics related aspects of 
solar energy applications for buildings. Each section contains an 
extensive bibliography. (MHR) 


10041 Economics of solar home heating. A study prepared for the 

use of the Joint Economic Committee, Congress of the United States. 

—, DC; Joint Economic Committee (1977). 90p. GPO 
1.35. 
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The study reviews the economics of solar energy used to heat 
residential structures and to heat water. Now that some experience 
has been gained both in manufacturing and installation of solar 
systems, it is noted that the cost of solar collectors installed, but 
excluding fixed costs, will be about $10/ft®. It is found that feasibility 
does occur for solar water and space heating systems between now 
and 1990 if either decontrolled prices or traditional energy sources 
are used as the basis of comparison or where curtailments of natural 
gas occur. The importance of this finding is diminished by the 
Federal government's failure to assist in making capital available for 
energy conservation. If interest rates are kept high and if capital 
remains in short supply, the prospects for capital intensive systems in 
homes, such as solar energy, are diminished greatly. Following an 
introductory section, a scenario of future energy prices both for 
decontrol and for curtailments is developed and consumer costs are 
projected from traditional sources both on an annualized (life cycle) 
basis and on a current cost basis for residential space heating and 
domestic hot water. These costs are developed by state for the 
continental United States through 1990. Section III develops costs 
and performance for solar energy systems while Section IV then 
compares fossil fuel costs on a $/10® Btu basis under decontrol to the 
costs of solar alternatives, determining year of feasibility by state and 
optimal system design (least cost) given projected energy prices. 
Energy savings in 1990 utilizing solar energy are projected in 
Section V. The final sections consider the future of solar energy 
under continued price controls and the role of economic policy in 
defining future energy alternatives. (MCW) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 


10042 (CONF-770686—, pp 3) Solar energy research for pea- 
nuts, forage, and tobacco. Butler, J.L. (Coastal Plain Experiment 
Station, Tifton, GA). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 

In Solar crop drying conference. Proceedings. 


10043 (CONF-770686—, pp 17) Analysis and development of a 
solar energy regenerated desiccant crop drying facility. Ko, S.M.; 
Merrifield, D.V. (Lockheed Missiles and Space Co., Inc., Huntsville, 
AL). 30 Jun 1977. 

From Conference on solar crop drying; Raleigh, NC, USA 
(30 Jun 1977). 

In Solar crop drying conference. Proceedings. 


10044 (CONF-7705123—, pp 39) Glycerol production in Duna- 
liella algae. Ben-Amotz, A. (Israel Oceanographic and Limnological 
Research Ltd., Haifa). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 


10045 (SOLAR/2008—78/14) Solar energy system performance 
evaluation: Aratex Services, Inc., Industrial Laundry, Fresno, Califor- 
nia, November 1977—May 1978. (International Business Machines 
Corp., Huntsville, AL (USA)). Jul 1978. Contract EG-77-C-01-4049. 
49p. Dep. NTIS, PC A03/MF AO1. 

An operational summary of how the solar energy system 
installed at ARATEX Services Inc., an industrial laundry located in 
Fresno, California, performed during the report period is provided. 
This analysis is made by evaluation of measured system performance 
and by comparison of measured climatic data with long term aver- 
age climatic conditions. Performance of major subsystems is also 
presented to illustrate their operation. Included are: a brief system 
description, review of actual system performance during the report 
period, analysis of performance based on evaluation of meteorologi- 
cal load and operational conditions, and an overall discussion of 
results. Monthly values of average daily insolation and average 
ambient temperature measured at the ARATEX site are presented. 
Also presented are the long-term, average monthly values for these 
climatic parameters. The ARATEX system collected an average of 
67 million Btu of solar energy per month. The available solar 
radiation was 75 percent of the long term average. The use of both a 
solar energy and heat recovery system at ARATEX has combined 
to reduce the total load of a system without heat recovery by 
approximately 45 percent. The solar energy system alone contribut- 
ed 16 percent of the total hot water load at the site. Damage to the 
Lexan covers on fourteen of the total 140 collectors was reported. 
This damage is believed to have been caused by winds. 


10046 (SOLAR/2008—78/25) Thermal performance of the 
ARATEX Services, Inc. solar energy system. Armstrong, H.L. (Inter- 
national Business Machines Corp., Huntsville, AL (USA)). Jul 1978. 
Contract EG-77-C-01-4049. 10p. Dep. NTIS, PC A02/MF AO1. 
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The International Business Machines Corporation is contrib- 
uting to the National Solar Data Program of the Department of 
Energy by monitoring, evaluating, and reporting the performance of 
designated solar-energy systems. The ARATEX Services, Inc. solar- 
energy system for preheating process water in an industrial laundry 
in Fresno, CA, and its modes of operation are briefly described, and 
a performance evaluation of the system is presented. The evaluation 
is based on comparison of predictions of climatic, load, and oper- 
ational conditions with those measured at the site. The technique for 
determining the thermal performance is also presented. Associated 
documentation is described, and seasonal as well as typical monthly 
data are presented. These data are then briefly analyzed to produce 
an evaluation of the system performance. 


WATER HEATING 


REFER ALSO TO CITATION(S) 10013, 10015, 10019, 10021, 
10024, 10025, 10026, 10027, 10028, 10029, 10033, 10034, 10035, 
10036, 10037, 10038, 10039, 10040, 10041 


10047 (DOE/NASA/CR—150558) Design data brochure: SIMS 
prototype system 2. (IBM Federal Systems Div., Huntsville, AL 
(USA)). Dec 1977. Contract EX-76-A-29-1037. 50p. Dep. NTIS, PC 
A03/MF AOl. 

Information is provided on the design and performance of the 
IBM SIMS Prototype System 2, solar domestic hot water system, for 
single family residences. The document provides sufficient data to 
permit procurement, installation, operation, and maintenance by 
qualified architectural engineers or contractors. 


10048 (NP—23365) Solar water heater installation guidelines. A 
manual for homeowners and professionals. (Massachusetts Office of 
Consumer Affairs, Boston (USA). Solar Action Office). Apr 1978. 
47p. TIC. 

The guidelines include detailed diagrams, a selected glossary, 
a bibliography of books and manuals which might prove useful and a 
checklist which should be used during and after the installation. The 
guidelines explain generally how to install a liquid solar hot water 
heater, but not a specific system. The following are covered: collec- 
tor location, collector installation, plumbing, solar storage tanks, 
electrical, and insulation. (MHR) 


OTHER 
REFER ALSO TO CITATION(S) 9995 


10049 (CONF-770865—, pp 123-131) 25 kW agricultural field 
test preliminary system performance. Romaine, W.R. (Massachusetts 
Inst. of Tech., Lexington). Dec 1977. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


10050 (DOE/NASA/CR—150740) Design and _ installation 
package for a solar powered pump. (Calmac Mfg. Corp., Englewood, 
NJ (USA)). Jul 1978. Contract EX-76-A-29-1037. 34p. Dep. NTIS, 
PC A03/MF AO1. 

Information is presented to evaluate the design and installa- 
tion procedures of a solar powered pump developed by Calmac 
Manufacturing Company. Included is information about subsystem 
installation, operation and maintenance requirements, subsystem per- 
formance specifications, and detailed design drawings. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 9943, 9944, 9964 


10051 (DOE/NASA/CR—150520) Determination of aluminum, 
copper, iron and lead in glycol formulations by atomic absorption 
spectroscopy. (Houston Chemical Corp., Corpus Christi, TX (USA)). 
Apr 1978. Contract EX-76-A-29-1037. 16p. Dep. NTIS, PC A16/ 
MF AOl. 

Initial screening tests and the results obtained in developing 
procedures to determine Al, Cu, Fe, and Pb in glycol formulations 
are described. Atomic absorption completion was selected for Cu, 
Fe and Pb, and after comparison with emission spectroscopy, was 
selected for Al also. Before completion, carbon, iron, and lead are 
extracted with diethyldithiocarbamate (DDC) into methyl isobutyl 
ketone (MIBK). Aluminum was also extracted into MIBK using 8- 
hydroxyquinoline as a chelating agent. As little as 0.02 mg/1 carbon 
and 0.06 mg/l lead or iron may be determined in glycol formula- 
tions. As little as 0.3 mg/I aluminum may be determined. 
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10052 (DOE/NASA/TM—78179) Final report on MSFC as- 
sessment of Owens—lIllinois SUNPAK collector problems. Wiesen- 
maier, B.L. (National Aeronautics and Space Administration, Hunts- 
ville, AL (USA). George C. Marshall Space Flight Center). Jul 
1978. Contract EX-76-A-29-1037. 62p. Dep. NTIS, PC A04/MF 
AOl. 

Marshall Space Flight Center (MSFC) conducted an in-depth 
assessment of problems encountered with the Owens-Illinois 
SUNPAK liquid evacuated tube solar collector installed in several 
ERDA solar system demonstration sites. The assessment included 
analysis and independent tests of the collector in the MSFC Solar 
Simulator where the system failure conditions were duplicated. The 
assessment showed the basic design of the SUNPAK collector to be 
sound; however, material limitations dictate that near-term applica- 
tions constraints be recognized by system designers. Subsequent 
retrofit activity by Owens-Illinois appears to have been effective in 
demonstrating the integrity of the SUNPAK collector. 


10053 (N—78-14686) Some experimental results on selective ab- 
sorbing surfaces for low temperature solar collectors. Goerler, G.P. 
(Department of Energy, Washington, DC (USA). Office of NEPA 
Coordination). 27 May 1977. 50p. (DLR-FB—77-23). NTIS PC 
A03/MF AOl1. 

The efficiency of a flat plate solar collector can be greatly 
enhanced by the use of a selectively absorbing layer, that is, a 
surface with high absorptance for the solar spectrum and low 
emittance for thermal radiation. From various methods known from 
the literature for realizing coatings with these properties, the process 
of electroplating selective black nickel coatings was chosen and 
studied in detail. One result of this investigation was that the 
effectiveness of these layers results from optical interference. With 
the production of black nickel two-layer coatings on a copper 
substrate one obtains surfaces with an absorptance as high as 0.95, 
when weighted with the terrestrial solar spectrum. The simultaneous 
emittance is in the order of 0.05. The superiority of absorber plates 
with such values, in comparison with nonselective solar collectors is 
outlined using the results of a numerical calculation. 


10054 (SAND—78-1918) Development of a portable specular 
reflectometer for field measurements of solar mirror materials. Freese, 
J.M. (Sandia Labs., Albuquerque, NM (USA)). Oct 1978. Contract 
EY-76-C-04-0789. 25p. Dep. NTIS, PC A02/MF AO1. 

A portable reflectometer designed for in-the-field measure- 
ments of solar mirror materials has been developed. This instrument 
is of a convenient size for use by one operator in an outdoor 
environment. Instrument design, operation, and calibration are dis- 
cussed. It is shown that the instrument responds linearly (+-0.006 
transmission units) to variations of intensity of incident and reflected 
beams and that the readings are not affected by the presence of stray 
light. The mirror materials measured with the portable instrument 
include samples of polished aluminum, metallized plastic film and 
silvered glass. The reflectance values of these materials were within 
+-0.005 reflectance units of the values obtained from appropriately 
averaging reflectance versus wavelength data taken with a labora- 
tory bidirectional reflectometer. This instrument should prove useful 
in monitoring the effects of dirt and weathering on mirror specular 
reflectance in the field. 


10055 (TID—28680) Development of a cost-effective and high 
efficiency low temperature non-concentrating black liquid collector. 
Interim report. Landstrom, D.K.; Talbert, S.G.; Stickford, G.H.; 
Hess, R.E. (Battelle Columbus Labs., OH (USA)). 31 May 1978. 
Contract EG-77-C-04-4097. 34p. Dep. NTIS, PC A03/MF AOI. 

Th primary objective of this project is to develop a cost- 
effective and high efficiency low-temperature non-concentrating 
black liquid type collector. A secondary objective is to determine if 
such a collector would have specific advantages when used as a 
thermal energy source for a heat pump. A third objective is to 
provide DOE and the solar energy community with some of the 
necessary technical and economic data to evaluate and compare a 
black liquid collector with conventional flat-plate collectors for 
other potential applications. Status and results are presented. 


HEAT STORAGE 


png (CONF-770865—, pp 583-602) Overview of ERDA stor- 
age programs. Pezdirtz, G. (Energy Research and Development 
Administration, Washington, DC). Dec 1977. 
From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 
In Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch. 


10057 (DOE/NASA/CR—150574) Thermal energy storage sub- 
systems (a collection of quarterly reports). (Artech Corp., Falls 
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Church, VA (USA)). Jan 1978. Contract EX-76-A-29-1037. 57p. 
Dep. NTIS, PC A04/MF AO1. 

Five quarterly reports are presented, covering the progress 
made in the development, fabrication, and delivery of three Thermal 
Energy Storage Subsystems. The design, development, and progress 
toward the delivery of three subsystems are discussed. The subsys- 
tem uses a salt hydrate mixture for thermal energy storage. Included 
are the program schedules, technical data, and other program activi- 
ties from October 1, 1976 through December 31, 1977. 


GEOTHERMAL ENERGY 


10058 (LBL—4432(Rev.1)) Manual for cataloging and indexing 
documents for database acquisition. Schwartz, S.R.; Phillips, S.L.; 
Perra, J.J. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jul 1978. Contract W-7405-ENG-48. 85p. Dep. NTIS, PC 
A0S5/MF AO1. 

The descriptive cataloging and subject indexing rules and 
methodology needed to process bibliographic information for GRID 
database storage are documented. Data elements which may appear 
in a bibliographic record are tabulated. Examples of coded data 
entry forms are included in an appendix. Examples are given of unit 
records in the database corresponding to one bibliographic refer- 
ence. (MHR) 


RESOURCE STATUS AND ASSESSMENT 


10059 (NP—23437, pp 12p, Paper 4) Present status of resources 
development. Muffler, L.J.P. (Geological Survey, Menlo Park, CA). 
1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

The first two years after the 1970 United Nations geothermal 
symposium in Pisa, Italy, saw a slow but steady growth in geother- 
mal development and exploration, mainly based on decisions made in 
the late 1960s. This period was highlighted by the increase of 
electrical capacity at The Geysers, California. USA, from 78 
megawatts electrical (MWe) in 1970 to 237 MWe by the end of 1972 
(Worthington, 1975). This period also saw the beginning of construc- 
tion at Cerro Prieto, Mexico, and the continued development of 
space-heating and agricultural systems in Iceland, the USSR, and 
Hungary. Geothermal exploration increased steadily from 1970 to 
1972, with substantial efforts in Italy, Japan, Iceland, USA, Indone- 
sia, the Philippines, and Mexico. In addition, the continuing efforts 
of the United Nations supported exploration in Chile, El Salvador, 
Ethiopia, Kenya, Nicaragua, and Turkey. Also during these years, 
an increasing popular and governmental awareness developed of the 
nature and possible importance of geothermal energy.The slow, 
steady increase in geothermal activity accelerated abruptly in 1973 
when imported oil became difficult for many countries to obtain and 
petroleum prices rose sharply. This price rise, combined with a 
belated awakening to the fact that oil and gas resources are indeed 
limited, led private industry and governments to pay much more 
attention to alternate energy sources, particularly in those countries 
dependent on imported oil. This attention has been manifested in 
accelerated exploration, increased drilling, and marked expansion of 
geothermal research and development. The status of geothermal 
electricity generation in 1975 is tabulated. Geothermal exploration 
efforts are not listed, but are outlined. Also, the continuing growth in 
the use of geothermal energy for space-heating and agricultural 
purposes is not reflected in the table. 


USA 
REFER ALSO TO CITATION(S) 10079, 10084 


10060 (CONF-7710153—, pp 3-8) Extent of geothermal re- 
sources. Takahashi, P. (Univ. of Hawaii, Manoa). 1977. 

From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

In Proceedings of the seminar on geothermal energy. 

The Hawaii Geothermal Project was organized in 1972 to 
locate and utilize geothermal energy resources in Hawaii. Results of 
the geophysical and drilling program, as well as the well testing 
program, are summarized. The present status of research and the 
future of geothermal energy in Hawaii is discussed briefly. (JGB) 


10061 (NP—23437, pp 2p, Paper 12) Geothermal energy: why 
not a part of National Energy Plan II. Yamagata, B. 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 





MARCH 15, 1979 


Despite sluggish development, progress is being made in the 
utilization of geothermal resources. The role of the Federal govern- 
ment is summarized briefly. (JGB) 


10062 (PNL—2753) Near-term geothermal energy supply curves 
and the impacts of technology. Fassbender, L.L.; Bloomster, C.H. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. 
Contract EY-76-C-06-1830. 76p. Dep. NTIS, PC AO5/MF AOI. 

Near-term supply curves for both electric and non-electric 
applications of geothermal energy are presented. These curves are 
based on energy production costs calculated using the GEOCOST 
and GEOCITY models and are intended to represent current state- 
of-the-art technology. The near-term supply curves include the high- 
temperature and intermediate-temperature hydrothermal resources 
identified by the USGS. The subsurface temperature, reservoir 
thickness, and heat content estimates made by the USGS were used 
to derive price-quantity relationships for geothermal electricity pro- 
duction, space heating, and process heating. Long-term supply 
curves which illustrate the potential shifts in the supply curve which 
would result from certain improvements in technology were also 
developed. The long term supply curves were drawn to show the 
impacts of combinations of technological advances. It was shown 
that through a combination of significant technological advances, 
most of the identified hydrothermal resources could become compet- 
itive with conventional energy sources for electric power produc- 
tion. The results of a literature review to determine the range of 
values experienced or expected for most of the significant factors 
which have an economic influence on the utilization of geothermal 
energy are presented. From this data, typical values were selected to 
represent the baseline conditions for this study. 


NON-USA 
REFER ALSO TO CITATION(S) 10077 


10063 Geothermal energy, a significant energy source. Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 2, 59-60(Feb 
1977). (In German). 

Geothermal energy, a significant energy source in Iceland, 
Japan, Russia, Hungary, France, and other countries with accessible 
hot rock, hot water, or steam sources, is associated with special 
geological difficulties in West Germany. Although the terrestrial 
heat present at >100°C in a 5000 m deep layer below the B.R.D. 
could fuel the country for 3000 years at current demand levels, there 
are no active volcanic formations and few exposed thermal sites. Hot 
water is present at 68.5°C in Baden-Baden and at 75°C near Aachen, 
and has been encountered in deep wells, ¢.g., at 4260 m and 90°C in 
Endorf and at 3700 m and 85°C in Immenstadt. The hot rock 
formations of the Landau oilfield in the Rhine valley reach 150°C at 
2000 m depths. A 24 trillion cal/yr geothermal plant heating 1500 
dwelling units has been proposed for the Speyer, Rhine area. Such 
projects require complicated underground engineering, e.g., con- 
struction of water forced-circulation channels, expanded cleavage 
planes, etc. The planners hope that continuous fissuring of the rock 
in contact with circulating water will expose new heat transfer 
surfaces. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


10064 (LA-UR—2625) Simulation and optimization of hot dry 
rock geothermal energy conversion systems: process conditions and 
economics, Tester, J.W. (Los Alamos Scientific Lab., NM (USA)). 
1978. Contract W-7405-ENG-36. 13p. (CONF-781209—1). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on systems optimization and analysis; Paris, 
France (11 Dec 1978). 

The Los Alamos Scientific Laboratory is currently engaged 
in a field program aimed at designing and testing man-made geother- 
mal reservoirs in hot granitic formations of low permeability created 
by hydraulic fracturing. A very important segment of the program is 
concerned with defining and optimizing several parameters related 
to the performance of the reservoir and their impact on the potential 
commercial feasibility of the hot dry rock technique. These include 
effective heat transfer area, permeation water loss, depth to the 
reservoir, geothermal temperature gradient, reservoir temperature, 
mass flow rate, and geochemistry. In addition, the optimization of 
the energy end use system (process or district heating, electricity or 
cogeneration) is directly linked to reservoir performance and associ- 
ated costs. This problem has been studied using several computer 
modeling approaches to identify the sensitivity of the cost of power 
to reservoir and generation plant parameters. Also examined were a 
variety of important economic elements including rate of return on 
invested capital, discount or interest rates, taxes, cash flow, energy 
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selling price, plant and reservoir lifetime, drilling and surface plant 
costs, and royalties. 


USA 


10065 Preliminary catalog of earthquakes in Northern Imperial 
Valley, California, January 1, 1977—March 31, 1977. Washington, 
DC; Geological Survey, Washington, DC ({nd]). 15p. (USGS- 
OFR—78-74). Geological Survey, Washington, DC. 

Seismic monitoring of the northern section of the Imperial 
Valley region in Southern California has been underway since 1973, 
in order to study in detail the relationship between geothermal areas 
and earthquakes. A description of the 22-station network and a list of 
preliminary data on earthquakes recorded by the network from 
January 1977 through March 1977 are presented. 


10066 (NP—23437, pp 16p, Paper 8) Geothermal resource poten- 
tial of the eastern United States. Costain. J.K.; Glover, L. III; Sinha, 
A.K. 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

Optimum sites for low-temperature (<150°C) geothermal 
resource development in the tectonically stable eastern United States 
will probably be associated with crustal igneous rocks containing 
relatively high concentrations of radiogenic heat-producing elements 
concealed beneath insulating blankets of sediments. Choice of a site 
in the Atlantic Coastal Plain with a high geothermal resource 
potential depends on favorable: (1) concentration of radiogenic 
elements in granitic rocks beneath a sedimentary insulator; (2) ther- 
mal conductivity of the sedimentary insulator; (3) thickness of the 
sedimentary insulator; and (4) reservoir conditions in the sedimenta- 
ry rocks overlying the radiogenic heat source. Geothermal gradients 
determined to date in the Atlantic Coastal Plain are in the range 15 
to 40°C/Km. Preliminary results suggest that the higher gradients 
are associated with negative Bouguer gravity anomalies, and there- 
fore probably with concealed granitic plutons. 


10067 Preliminary catalog of earthquakes in Northern Imperial 
Valley, California, April—June 1977. Jenkins, D.; Fuis, G. Washing- 
ton, DC; Geological Survey (1977). 15p. (USGS-OFR—77-694). 
Geological Survey, Washington, DC. 

Seismic monitoring of the northern section of the Imperial 
Valley region in southern California has been underway since 1973. 
A description of the 22-station network and a list of preliminary data 
on earthquakes recorded by the network from April 1977 through 
June 1977 are presented. (JGB) 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


10068 (NTIS/PS—78/0664) Geothermal energy. I. Exploration. 
Volume 3. May, 1976—July, 1978 (citations from the NTIS data 
base). Report for May, 1976—July 1978. Smith, M.F. (National 
Technical Information Service, Springfield, VA (USA)). Jul 1978. 
180p. NTIS PCA03;MF AO1. 

The bibliography cites Federally-funded research on geo- 
physical methods, such as electrical resistivity, seismology, magnetic 
anomaly, and electromagnetic measurements in geothermal site 
survey determination. Studies on well logging, remote sensing, geo- 
chemistry, mineralogy, radioactivity, mapping, volcanism, and struc- 
tural geology are also cited. Criteria for location of geothermal areas 
are suggested in these abstracts. (This updated bibliography contains 
174 abstracts, 72 of which are new entries to the previous edition.) 


10069 (NTIS/PS—78/0667) Gethermal energy. Volume 3. May 
1976—July 1978 (citations from the Engineering Index data base). 
Report for May 1976—-July 1978. Smith, M.F. (National Technical 
Information Service, Springfield, VA (USA)). Jul 1978. 330p. NTIS 
PCNO1/MF NOI. 

Citations from worldwide literature on geothermal energy 
conversion, feasibility, development, and cost estimates are present- 
ed. Studies on geothermal exploration, drilling technology, fluid 
flow, convection, thermodynamics, heat extraction, and electric 
power plants are covered. Equipment, corrosion, reservoir engineer- 
ing, and remote sensing are included. (This updated bibliography 
contains 323 abstracts, 150 of which are new entries to the previous 
edition.) 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 10060, 10066 
10070 (E—78-10092) Geological and geothermal data use investi- 


gations for application Explorer Mission-A (Heat Capacity Mapping 
Mission). Progress report, 1 December 1977—28 February 1978. 
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Lyon, R.J.P.; Prelat, A.E. (Stanford Univ., CA (USA). Remote 
Sensing Lab.). 28 Feb 1978. Contract NAS5-24232. 1lp. NTIS PC 
A02/MF AOl. 

The author has identified the following significant results. 
Analysis of local areas by point-to-point registration was achieved. 


10071 (IDO— 1601-2) Low-altitude aeromagnetic survey of a por- 
tion of the Coso Hot Springs KGRA, Inyo County, California. Fox, 
R.C. (Utah Univ., Salt Lake City (USA). Research Inst.). May 1978. 
Contract EY-76-S-07-1601. 49p. Dep. NTIS, PC A03/MF AOI. 

A detailed low-altitude aeromagnetic survey of 576 line-mi 
(927 line-km) was completed over a portion of the Coso Hot Springs 
KGRA in September 1977. The survey has defined a pronounced 
magnetic low that could help delineate the geothermal system. The 
magnetic low has an areal extent of approximately 10 sq mi (26 sq 
km). Direct and indirect evidence indicates that this anomaly is due, 
in part, to magnetite destruction by hydrothermal solutions associat- 
ed with the geothermal system. The anomaly generally coincides 
with two other geophysical anomalies which are directly associated 
with the system: 1) a bedrock electrical resistivity low and 2) an area 
of relatively high near-surface temperatures. The highest measured 
heat flow, 18 HFU, also occurs within its boundary. The magnetic 
low occurs at the intersection of two major structural zones which 
coincide with a complementary set of strike-slip fault zones deter- 
mined from seismic activity. The intersection of these two zones of 
active tectonism probably served as the locus for emplacement of a 
pluton at depth, above which are observed the coincidental geo- 
physical anomalies and surface manifestations related to the geother- 
mal system. 


10072 (IDO— 1601-4) Three dimensional magnetotelluric model- 
ing. Hohmann, G.W.; Ting, S.C. (Utah Univ., Salt Lake City (USA). 
Research Inst.). Jul 1978. Contract EY-76-S-07-1601. 56p. Dep. 
NTIS, PC A04/MF AO1. 

A three-dimensional (3D) volume integral equation solution 
was refined and adapted to magnetotelluric (MT) modeling. The 
refinement, incorporating an integro-difference scheme, increases the 
accuracy somewhat without increasing the computer time. Utilizing 
the two symmetry planes for a plane wave source decreases the 
computer storage by a factor of 8 and greatly reduces the computer 
time. Convergence checks and comparisons with other solutions 
show that our results are valid. Because of space charges at resistiv- 
ity boundaries, low-frequency 3D responses are much different from 
1D and 2D responses. Hence 3D models are required for interpret- 
ing MT data in the complex geothermal environment. 


10073 (N—78-14610) Application of remote sensing to geother- 
mal anomaly mapping in the Caldas Novas County. M.S. Thesis. 
Dosanjos, C.E. (Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil)). Oct 1977. 173p. (INPE—1129-TPT/070). NTIS 
PC A08/MF AOl1. 

The geothermal anomaly of Caldas Novas County in the state 
of Goias was mapped. Systematic research was carried out combin- 
ing geological mapping with surface and subsurface temperature 
measurements. LANDSAT-1 images of the region were studied 
allowing the placement of the area in regional geological context. 
The origins and evolution of the geothermal anomaly were also 
considered. Geological mapping was done to the scale of 1:60 using 
USAF aerial photography. Regional temperature mapping was done 
using trend surface analysis. Through the correlation of these data, 
four different areas were localized which have a high potential for 
hot water prospecting. 


10074 Principal facts for a gravity survey of Baltazor Known 
Geothermal Resource Area, Nevada. Peterson, D.L.; Hoover, D.B. 
Washington, DC; Geological Survey (1977). 5p. (USGS-OFR—77- 
67C). Geological Survey, Washington, DC. 

The data presented are referenced to a gravity base station in 
Denio, Nevada at the Post Office, 50 meters south of the Oregon- 
Nevada State line, 1.6 meters south of the door in the southeast 
corner of the concrete porch, near the mailbox. Site is monumented 
with a "USAF Gravity Station” disc (A.C.IL.C. reference number 
2352-1). Base value is 979945.94. 


10075 Audio-magnetotelluric data log and station location map 
for Gerlach Northwest Known Geothermal Resource Area, Nevada. 
Long, C.L.; Senterfit, M. Washington, DC; Geological Survey 
C97 Tp. (USGS- OFR—77-65D). Geological Survey, Washington, 


Observed apparent resistivity data in ohm-meters, standard 
error data in ohm-meters, and number of observations are tabulated. 
(JGB) 


10076 Audio-magnetotelluric station location map and data log 

> Double Hot Springs Known Geothermal Resources Area. Senterfit, 
R.M.; Hoover, D.B. Washington, DC; Geological Survey ({nd]). 6p. 

(USGS- OFR—78-105A). Geological Survey, Washington, DC. 
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Data on the observed apparent resistivity in ohm-meters, 
standard error in ohm-meters, and number of observations are tabu- 
lated. (JGB) 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 10060 


10077 (NP—23253) Geothermal resources in Koyasu and Doroyu 
areas in Akita prefecture. Sato, K.; Okada, H.; Takeuchi, R. (Bab- 
cock and Wilcox Co., Cleveland, OH (USA)). 1977. 4p. (In Japa- 
nese). TIC. 

Geothermal exploration activity has been underway since 
1973 in the Koyasu and Doroyu areas of Akita prefecture. The 
studies have included 3.0 m and 50.0 drillings, geological mapping, 
gravity surveys, and several types of geophysical surveys. At the T-5 
exploratory well in northern Doroyu, 300°C water was obtained at a 
depth of 1000 m. At the KU-1 and KU-2 wells, 183°C water was 
produced at 370 m (KU-1) and 96°C water was produced at 506 m 
(KU-2). 235°C water was obtained at 960 m from well T-13 (along 
with steam) indicating a mixed reservoir. The T-21 well produced 
dry steam at a temperature of 304°C from a depth of 1300 m. Each 
of those wells is located in the Doroyu area. In the Koyasu area, 
two-phase fluid, some of which appeared to be pressurized, was 
produced from several wells; its temperature was about 200°C and it 
was tapped at a depth of about 1000 m. There appears to be a well 
developed, shallow geothermal system which extends from Koyasu 
hot spring and Ofukiyu to the Sanzunokawa and Minasegawa For- 
mations, with a subsidiary system extending into the fracture zone of 
the Doroyu Formation. 


10078 Open-file report. Washington, DC; Geological Survey 
(1978). 30p. (USGS-OFR—78-91). Geological Survey, Washington, 
DC. 


Information is given on the following logs: dual-induction 
focused log, including resistivity, sp, and conductivity; acoustilog; 
compensated neutron; compensated densilog; and caliper. Lithologic 
breaks for a drill core to a depth of 2840 ft are illustrated. (JGB) 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 10101, 10107 


10079 (CONF-7710153—) Proceedings of the seminar on geo- 
thermal energy. (Hawaii County Dept. of Research and Develop- 
ment, Hilo (USA)). 1977. Contract EY-76-C-03-1093. 119p. Dep. 
NTIS, PC A06/MF AO1. 

From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

Ten papers are included. Each was abstracted and indexed 
individually for EDB/ERA. Seven of the papers are included in 
Energy Abstracts for Policy Analysis (EAPA). (JGB) 


10080 (CONF-7710153—, pp 70-74) Land use regulations. Fuke, 
S. (Hawaii County Planning Dept., Hilo). 1977. 

From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

In Proceedings of the seminar on geothermal energy. 

Zoning laws of the State of Hawaii require that geothermal 
development must occur within an industrial zone. Other require- 
ments stipulated by State regulations, including the filing of environ- 
mental impact statements, are reviewed. (JGB) 


10081 (CONF-7710153—, pp 75-79) Ownership of resources. 
Wong, J. (Hawaii State Attorney General's Office). 1977. 

From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

In Proceedings of the seminar on geothermal energy. 

The determination of legal ownership of geothermal re- 
sources can be a complex matter. Examples of court cases in the 
United States are given. Since no case has been filed in Hawaii, 
examples of cases involving cther natural resources are given. It is 
concluded that, based on examples given, ownership of all geother- 
mal resources may be considered to be vested in the State, based on 
the doctrine of public policy, public trust, and usufruct. (JGB) 


10082 (CONF-7710153—, pp 80-99) Leasing arrangements. 
Byrd, W. (Byrd, Sturdevant, Nassif and Pinney, Brawley, CA). 1977. 
From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

In Proceedings of the seminar on geothermal energy. 

The basic document utilized in the geothermal industry is the 
geothermal lease. Factors to be considered in assignment of the lease 
by the lessee to another party for development are discussed in 
detail, and suggestions for drawing up a contract are given. A 
geothermal lease index is also included. (JGB) 


10083 (CONF-7710153—, pp 100-108) Institutional relation- 
-. Bethea, R. (Carlsmith, Carlsmith, Wichman and Case, Hilo, 
I). 1977. 
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From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

In Proceedings of the seminar on geothermal energy. 

Relationships between the government and all other parties in 
the development of geothermal resources are discussed. It is pointed 
out that a final decision on State ownership of geothermal resources 
has not been made and that there is a good chance that a federal 
court will permit private ownerhip. It is stated that it is unlikely that 
a State would agree to finance development. It is also stated that, 
regardless of public or private ownership, development of the re- 
source will ultimately depend on the regulatory structure and tax 
structure. (JGB) 


10084 (NP—23437) Geothermal energy: a national opportunity 
(the Federal impact). Special study guide No. 7. (Geothermal Re- 
sources Council, Davis, CA (USA)). 1978. vpp. Geothermal Re- 
sources Council, Davis, CA. 

Fifteen presentations were abstracted and indexed for EDB. 
(JGB) 


10085 (NP—23437, pp 5p, Paper 1) Permitting problems in 
California and other states. Anderson, D.N. (Geothermal Resources 
Council, Davis, CA). 1978 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

The development of California’s regulatory structure is 
traced, with delineation of the responsibilities of county and state 
authorities. It is pointed out that the cooperative regulatory program 
initiated by the federal government has been helpful in encouraging 
the federal, state, county, and local governments to share their 
concerns and develop common procedures. It is concluded that the 
lack of flexibility of the current regulatory process discourages near- 
term development of geothermal resources. (JGB) 


10086 (NP—23437, pp 4p, Paper 2) Geothermal exploration and 
development in the United States: a tax analysis under the Internal 
Revenue Code. Eisenstat, S.M. (Eisenstat and Gottesman, P.C., New 
York, NY). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

Hundreds of millions of dollars are invested annually by the 
private sector to explore and develop oil and gas properties in the 
U.S. The risk of such investments is reduced by the tax benefits of 
such activities. A significant portion of the cost of drilling and 
completing the well is deductible from the ordinary income of the 
investor; and if production is established, it is subject to depletion 
(that is, part of the income is tax free). Geothermal exploration and 
development should receive comparable treatment. The Reich and 
Rowan cases, the only two reported cases relating to geothermal 
exploration, found that the same favorable tax consequences which 
result from oil and gas exploration applied to geothermal explora- 
tion. The U.S. Internal Revenue Service is still challenging the tax 
treatment of geothermal exploration. Congress has proposed certain 
changes in the Internal Revenue Code to benefit the geothermal 
industry, but additional legislation is necessary to clarify the tax 
treatment. Once the tax treatment of geothermal exploration and 
development has been conclusively determined, substantial funds 
could be deployed to develop geothermal properties. The tax bene- 
fits would reduce the risk of the exploration and would also signifi- 
cantly improve the economics of such an investment. 


10087 (NP—23437, pp 3p, Paper 3) Tax treatment of exploring 
and developing geothermal resources. Eisenstat, S.M. (Eisenstat and 
Gottesman, P.C., New York, NY). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

Exploration and development of geothermal resources should 
be subject to the same tax treatment as exploration and development 
of oil and gas. To permit certain tax treatment where the geothermal 
resource is steam and to deny comparable treatment when the 
resource is superheated water is without basis. (PCS) 


10088 (NP—23437, pp 17p, Paper 5) Water that is not water. 
Olpin, O.; Tarlock, A.D. (Univ. of Wyoming, Laramie). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

The increased interest in the development of geothermal 
resources has given rise to the need for the formulation of a legal 
framework in which this development can be carried out. The 
proper relationship between western water law and geothermal 
resources development is analyzed. An argument against the blanket 
application of western water law is presented, and a means of 
accommodating geothermal resources development with the protec- 
tion of conventional water users is proposed. 


10089 (NP—23437, pp 13p, Paper 6) Mining-claim recordation 
and prospecting under the Federal Land Policy and Management Act 
of 1976. Sherwood, D.H. (Dawson, Nagel, Sherman and Howard, 
Denver, CO). 1978. 
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In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

The effects of the Federal Land Policy and Management Act 
of 1976 on prospectors and miners working on public lands are 
considered. Of specific interest is Section 314 of the act which 
concerns the ‘’Recordation of Mining Claims and Abandonment.” 
Interior Department regulations issued in response to it are present- 
ed. Provisions of the act which are thought to infringe on the rights 
of prospectors and miners are discussed. (JGB) 


10090 (NP—23437, pp 28p, Paper 13) State geothermal laws and 
regulations. Sacarto, D.M.; Wonstolen, K.A.; Polich, G. (National 
Conference of State Legislatures, Denver, CO). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

Laws providing for the regulation of geothermal develop- 
ment have been established in each of the fifteen gulf and western 
states. The states have characterized the resource, identified availa- 
ble lands and the methods for leasing, and provided for statewide 
regulation of field development and production activities. California 
and New Mexico enacted geothermal statutes in 1967, and other 
states followed in the ‘70s, often patterning their legislation after 
earlier state geothermal statutes or the federal Geothermal Steam 
Act of 1970. In most states, administrative agencies have promulgat- 
ed leasing and development regulations to implement the enacted 
legislation. Major concerns of state leasing regulations are character- 
istics of the resource, access for exploration, the manner of granting 
a lease, rentals and production royalties, lease terms and adjustments, 
and efficient geothermal operations. Statewide development regula- 
tions have been established to control the geothermal industry's 
methods of drilling, resource production and waste disposal. Devel- 
opment activities are monitored to restrict environmental degrada- 
tion and help ensure that geothermal resources are not wasted. 
Regulatory methods used by Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Louisiana, Montana, Nevada, New Mexico, Oregon, 
Texas, Utah, Washington, and Wyoming are summarized. 


10091 (NP—23437, pp 9p, Paper 15) Geothermal Institutional 
Barriers. Falcone, D.J. (Geothermal Resources International, Inc., 
Marina del Rey, CA). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

Institutional barriers to geothermal resource development are 
discussed. Problems associated with ownership of geothermal re- 
sources, multiple agency procedures, and federal income tax code 
status are summarized. (JGB) 


10092 Property rights to geothermal resources. Sato, S.; Crock- 
er, T.D.; Muffler, L.J.P. (Univ. of California, Berkeley). Ecol. Law 
Q.; 6: No. 3, 481-698(1977). 

The discussion is presented under the following section head- 
ings: the scope of the study; technical analysis of geothermal re- 
sources; federal rights to geothermal resources in patented lands; 
California's geothermal resource rights under state mineral reserva- 
tions; geothermal resource rights in the absence of express mineral 
reservations; alternative property regimes; and, conclusion. (JGB) 


10093 Utilization of geothermal resources. Fed. Regist. (Wash., 
D.C.); 43: No. 57, 12260-12263(23 Mar 1978). 

From Public Lands, 43CFR3250, Department of the Interior, 
Bureau of Land Management. Utilization of geothermal resources. 

This document will provide the basis for the utilization of 
geothermal resources for the generation of electricity by establishing 
a system for licensing electric power sites on geothermal resource 
leases. 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 10069, 10079, 10086, 10087, 10107 


10094 (CONF-7710153—, pp 9-17) Practical utilization. Dolan, 
W. (Geothermal Resources Council, Davis, CA). 1977. 

From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

In Proceedings of the seminar on geothermal energy. 

Conditions under which geothermal energy might play a 
significant role in the production of power on the island of Hawaii 
are Outlined. Specifically, the possibility of the use of geothermal 
energy for the power requirements of an aluminum reduction plant is 
discussed. Present and projected economics of the plant are analyzed 
briefly. (JGB) 


10095 (CONF-7710153—, pp 18-24) Exploration and develop- 
ment costs. Heinzelman, C.J. (Geothermal Resources Council, Davis, 
CA). 1977. 
From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 
In Proceedings of the seminar on geothermal energy. 
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The cost of the development of any geothermal resource 
depends n its geographical location, geologic environment, phi- 
losophy oft he developer, and the regulatory environment in which 
it is developed. Various surface techniques used in geothermal 
exploration are discussed. Examples of variations in costs of well 
drilling and reservoir testing are given. Power plant, environmental, 
and financing costs are reviewed briefly. (JGB) 


10096 (CONF-7710153—, pp 25-41) Pricing and tax consider- 
ations. Greider, R. (Geothermal Resources Council, Davis, CA). 
1977. 
From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 
In Proceedings of the seminar on geothermal energy. 


10097 (CONF-7710153—, pp 109-113) Federal geothermal pro- 
grams. Gerson, R.I. (Department of Energy, Washington, DC). 
1977. 

From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

In Proceedings of the seminar on geothermal energy. 

The role of the federal government in the development and 
use of geothermal resources is discussed. The Geothermal Loan 
Guarantee Program is defined. Various manufacturing processes 
being assessed in connection with non-electrical uses of geothermal 
energy are reviewed. Possible changes in the tax code, leasing and 
environmental regulations, etc., are discussed briefly. (JGB) 


10098 (NP—23437, pp 19p, Paper 10) Geothermal fuels compari- 
son with other fuels. Greider, B. (Geothermal Resources Council, 
Davis, CA). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

Geothermal energy can compete with the other types of 
energy now being used in the U.S. To do so, the energy must be 
available from its reservoir at a temperature above 400°F. Below this 
temperature, operating cost rises significantly as the number of wells 
to produce and reinject the fluid increases. The cost of the plants 
rises rapidly as the temperature decreases as the volume of fluid 
moving thru the system increases rapidly. There are economic limits 
established by temperature that must be recognized. If the Btu 
content of a ton of coal drops, there is a point where it is not useable 
for power production. The same is true for oil and gas fluids as their 
associated water or inert gas ratio increases. Geothermal fluids 
quality and usefulness is also dependent upon its Btu content per unit 
volume. This is true of all other fuels. 


10099 (NP—23437, pp 3p, Paper 14) Geothermal financing. 
Aidlin, J.W. (Magna Power Co., Anaheim, CA). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

Needed tax incentives to encourage geothermal development 
are discussed. Other financial aids available to the geothermal indus- 
try are loans through the Loan Guarantee Program, direct grants, 
government-supported research, and private investment. (JGB) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


10100 (CONF-7710153—, pp 42-69) Environmental regulations. 
Anderson, D.N. (Geothermal Resources Council, Davis, CA). 1977. 

From Geothermal seminar; Hilo, HI, USA (18 Oct 1977). 

In Proceedings of the seminar on geothermal energy. 

Potential environmental problems in the development of a 
geothermal resource and means of solving them are discussed. They 
are: hydrogen sulfide, noise, water pollution, visual pollution, 
blowouts, geologic hazards, subsidence, seismic, socio-economic as- 
pects, and flora and fauna. Suggestions are made in regard to specific 
steps that could be taken by the State and County of Hawaii in the 
regulation of geothermal development. (JGB) 


10101 (NP—23437, pp Sp, Paper 7) Federal Permitting Con- 
straints. Wright, R.L. 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

It is pointed out that expensive and time-consuming environ- 
mental reviews are conducted at every step of the process of 
development of a geothermal resource on Federal land. Prior to 
actual production from a geothermal project at least five separate 
environmental reviews and perhaps one or more environmental 
impact statements have occurred. First, a general impact statement 
for the leasing program must be completed; second, a pre-lease 
environmental assessment; third, the environmental assessment for 
the plan of exploration; fourth, the environmental assessment for the 
plan of development, and fifth, an environmental assessment for the 
plan of production. Details of each of these steps are discussed. 
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10102 (R—-2274-DOE) Balancing energy and the environment: 
the case of geothermal development. Ellickson, P.L.; Brewer, S. 
(RAND Corp., Santa Monica, CA (USA)). Jun 1978. Contract EX- 
76-C-01-2337. 166p. Dep. NTIS, PC A08/MF AOl1. 

The results of part of a Rand study on the federal role in 
resolving environmental issues arising out of the implementation of 
energy projects are reported. The projects discussed are two geo- 
thermal programs in California: the steam resource development at 
The Geysers (Lake and Sonoma counties) in northern California, 
and the wet brine development in the Imperial Valley in southern 
California. 


10103 (UCRL—52496(Vol.1)) Environmental overview of geo- 
thermal development: the Geysers-Calistoga KGRA. Volume 1. Issues 
and recommendations. Ermak, D.L.; Phelps, P.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 4 Oct 1978. Contract 
W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF AO1. 

Geothermal resource development at The Geysers-Calistoga 
Known Geothermal Resource Area (KGRA) has been impeded by 
concerns over the impacts of development on local communities and 
environment. Issues have arisen on air quality, water quality, geolog- 
ic effects, ecosystem effects, noise effects, socioeconomic impacts, 
and health effects. This report identifies and establishes priorities 
among these issues and recommends needed research and assessment 
studies to resolve each issue. The major requirement is for more 
effective control over emissions of hydrogen sulfide, a constituent of 
the geothermal steam. Other high priority needs are related to 
controlling noise from geothermal development, land-use conflicts 
between geothermal and other potential uses, impacts from landslide 
and soil erosion induced by geothermal development, and protection 
of rare and endangered species in the region. 


10104 (UCRL—52548) Identification of environmental control 
technologies for geothermal development in the Imperial Valley of 
California. Snoeberger, D.F.; Hill, J.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 5 Oct 1978. Contract W-7405- 
ENG-48. 34p. Dep. NTIS, PC A03/MF AOI. 

Control technologies to manage environmental impacts from 
geothermal developments in California's Imperial Valley from devel- 
opment to 1985 are discussed. Included are descriptions of methods 
for managing land subsidence by fluid injection; for preventing 
undesirable induced seismicity or mitigating the effects of seismic 
events; for managing liquid wastes through pretreatment or subsur- 
face injection; for controlling H2S by dispersal, reinjection, and 
chemical treatment of effluents; and for minimizing the impact of 
noise from power plants by setting up buffer zones and exclusion 
areas. 


GEOTHERMAL POWER PLANTS 


10105 (NP—23437, pp 6p, Paper 9) Geothermal: World vs USA. 
Dolan, W.M. (AMAX Exploration, Inc., Denver, CO). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

The use of geothermal energy for the generation of electricity 
up to the present and its likely future are summarized. The compara- 
tive progress of wet steam (hot water) and dry steam geothermal 
resources is given. (JGB) 


10106 (NP—23437, pp 15p, Paper 11) The U.S. geothermal 
industry in 1978. Rex, R.W. (Republic Geothermal, Inc., Santa Fe 
Springs, CA). 1978. 

In Geothermal energy: a national opportunity (the Federal 
impact). Special study guide No. 7. 

Commercial production of electric power from geothermal 
resources in the United States originated in the Geyser geothermal 
field. However, several others are under construction. These include 
a 48 Mw hot water/steam facility located in the East Mesa field. 
Another is the 50 Mw dual flash steam power plant on the Roosvelt 
KGRA in Utah. Other ventures under way in the Imperial Valley 
are discussed. Participation of various companies in drilling activi- 
ties, equipment manufacturing, etc. is also discussed. (JGB) 


10107 (NTIS/PS—78/0666) Geothermal energy. Part 3. Tech- 
nology and general studies. Volume 3. May, 1976—July 1978 (cita- 
tions from the NTIS data base). Report for May 1976—July 1978. 
Smith, M.F. (National Technical Information Service, Springfield, 
VA (USA)). Jul 1978. 333p. NTIS PCNO1/MF NO1. 

The bibliography covers Government-sponsored research on 
geothermal energy conversion, power plants, heat extraction, space 
heating, and steam power plants. Studies on fluid flow, heat transfer, 
rock fracturing, computerized simulation, pressure, and reservoir 
engineering are included. Reports on economics, legislation, technol- 
Ogy assessment, comparative evaluation with other energy sources, 
Government policies, and planning are also cited. (This updated 
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bibliography contains 326 abstracts, 153 of which are new entries to 
the previous edition.) 


10108 Development and outlook of geothermal power generation. 
Saeki, M. Chem. Econ. Eng. Rev.; 9: No. 5, 16-21(May 1977). 

The discussion covers the status, location, and capacity of 
existing geothermal plants, which totaled 1453 MW world-wide as 
of June 1976, including 68 MW in Japan. The prospects for plants 
under construction, which will add 2719 MW world-wide and 150 
MW in Japan are discussed. The design and construction of the 
Matsukawa geothermal plant, which produces 20,000 KW in a dry- 
steam condensing turbine connected to six 945 to 205 m deep, 21 cm 
dia wells is reported. The various modes of power generation at 
steam and hot-water sites, the advantages and disadvantages of 
geothermal development, and the activities of the Japan Ministry of 
International Trade and Industry and other agencies, which are 
promoting geothermal technology for domestic energy production 
and for export to countries with geothermal sources are also dis- 
cussed. 


DESIGN AND OPERATION 


10109 (EPRI-ER—863) Heber Geothermal Demonstration 
Power Plant. Interim report No. 1, August 1977—January 1978. 
Unitt, S.G. (Fluor Engineers and Constructors, Inc., Irvine, CA 
(USA)). Aug 1978. 67p. Dep. NTIS, PC A08/MF AOl1. 

The work performed from August 1977 through January 1978 
pertinent to the design of the Heber Geothermal Demonstration 
Power Plant is summarized. The report discusses review of earlier 
baseline geothermal studies performed by Holt/Procon and the 
design optimization performed by Fluor Engineers and Construc- 
tors, Inc., and The Ben Holt Company. The Heber project objective 
is to design, construct and operate a power plant to produce a net 
power output of 45 MW/sub e/, deriving energy from a low-salinity, 
moderate temperature (360°F, 182°C) brine heat source available 
from the Heber geothermal reservoir. A binary cycle conversion 
system employs a light aliphatic hydrocarbon mixture to derive heat 
from the brine supply, throuh heat exchangers, and drive the tur- 
bine-generator to produce power. Chevron Resources Company 
develops the geothermal resource for sale to San Diego Gas and 
Electric Company. Power output will be distributed to California's 
Imperial Valley by the Imperial Valley Irrigation District. 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 10115 


10110 (UCRL—79647) Light scattering technique for determin- 
ing droplet size distributions in two-phase liquid-dominated nozzle jets. 
Alger, T.W.; Giedt, W.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jan 1978. Contract W-7405-ENG-18. 
8p. (CONF-780820—2). Dep. NTIS, PC A02/MF AO1. 

From 1. conference on liquid atomization and spray systems; 
Tokyo, Japan (28 Aug 1978). 

A method for determining the droplet size distribution from 
measurements of the scattered light intensity in the forward scatter- 
ing lobe was developed for two-phase, single-component, liquid- 
dominated nozzle jet flows containing small droplets (dia < 10 ym 
for visible light wavelengths). The technique is based upon matching 
the measured scattered light intensity profile with a summation of 
the intensity contributions of a series of appropriately spaced narrow 
band size distributions. A numerical optimization technique is used 
to determine the strengths of the individual bands which yields the 
best agreement with the measured scattered light intensity profile. 
The narrow band intensity contributions are calculated using Mie 
scattering theory which is accurate for small multiparticle light 
scattering. Application of the technique to the determination of the 
droplet size distribution (Sauter mean dia near 1.8 pm) in a low 
quality steam-water nozzle jet is described. The purpose of the 
research is to be able to evaluate particular nozzle designs. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 


10111 (BNL—50850) Cementing of geothermal wells. Progress 
report No. 8, January—March 1978. Kukacka, L.E. (Brookhaven 
National Lab., Upton, NY (USA)). Mar 1978. Contract EY-76-C-02- 
0016. 186p. Dep. NTIS, PC A09/MF AO1. 

Work to implement the program plan for the development of 
improved high temperature cementing materials for geothermal 
wells is continuing. Thermal gravimetric analysis studies on high 
temperature polymer cements indicated that formulations containing 
organosiloxane are thermally stable at 350°C. Only slight (1%) 
weight losses at 400°C were measured. Samples exposed for 10 days 
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to 25% brine at 238°C have not deteriorated. The relatively long 
curing time for some of the formulations (> 3 hr at 150°C) enhances 
the probability of being able to pump the materials. Work to opti- 
mize polymer cement (PC) systems containing cross-linked mixtures 
of styrene, acrylonitrile, and acrylamide is continuing. Improve- 
ments in methods for curing the system have extended the thermal 
stability to the range 250° to 300°C. Differential scanning calorimter 
and infra-red analysis studies are being performed on PC samples 
containing each of the chemical constituents of Type III portland 
cement and CaO compounds of anhydrous cements such as 3CaO . 
SiO2, 2CaO . SiOz, and 3CaO . Al,Os. The results indicate that 3CaO 
. SiO2 derived from the chemical reaction between CaCO; and SiO. 
has a significant effect on the thermal stability of PC. Work on the 
development of inorganic cementing materials is continuing. Several 
promising materials have been identified. Tests to measure compres- 
sive strengths, bond strengths, permeability, and compatibility with 
drilling muds are in progress. Consistometer tests have been per- 
formed on some materials. 


10112 (SAN—1307-1) Geothermal hot water pump. Final report. 
(LMC Corp., Sparks, NV (USA)). 30 Sep 1977. Contract EY-76-C- 
03-1307. 129p. Dep. NTIS, MF A0l1. 

Portions of document are illegible. 

The design, testing and performance capabilities of a Geo- 
thermal Hot Water Pumping System being developed are described. 
The pumping system is intended to operate submerged in geothermal 
brine wells for extended periods of time. Such a system confines the 
hot brine in a closed-loop under pressure to prevent the liquid from 
flashing into steam, in addition to providing a means for reinjecting 
cooled water and the contaminants into a return well. The system 
consists of a single-stage centrifugal pump driven by an oil-cooled, 
high-speed electric motor with integral heat exchanger. For testing 
purposes a diesel engine driven 400 Hz generator is used for supply- 
ing power to the motor. In some areas where commercial power 
may not be available, the diesel-generator unit or either a rotating or 
solid state frequency converter may be used to produce the high 
frequency power required by the motor. Fabrication of a prototype 
system and testing of the electric motor at frequencies up to 250 Hz 
was completed. While testing at 275 Hz it was necessary to terminate 
the testing when the motor stator was damaged as a result of a 
mechanical failure involving the motor-dynamometer drive adaptor. 
Test results, although limited, confirm the design and indicate that 
the performance is as good, or better than predicted. These results 
also indicate that the motor is capable of achieving rated perform- 
ance. 


10113 (TID—28687) Program to develop improved downhole 
drilling motors, Semi-annual report. Maurer, W.C. (Terra Tek, Inc., 
Salt Lake City, UT (USA); Maurer Engineering, Inc., Houston, TX 
(USA)). 1 Nov 1976. Contract EG-76-C-07-1581. 199p. Dep. NTIS, 
PC A09/MF AO1. 

Research progress is reported in two main sections: downhole 
drilling motor design and design of downhole motor seal, bearing, 
and test lubrication systems. Information on downhole drilling motor 
design is presented under the following subsection headings: Turbo- 
drill development; positive displacement motor development; theory 
of Turbodrills; theory of positive displacement motors; basic motor 
components; forces on thrust bearings; thrust bearing design; radial 
bearing design; rotary seal design; sealed lubrication system; lubri- 
cants; and project status. The appendix contains information on high 
temperature lubricants. Information on the design of downhole 
motor seal, bearing, and test lubrication systems is presented under 
the following subsection headings: seal, bearing, and lubrication test 
design criteria; basic test conditions; independent and dependent 
variable parameters; alternative concepts for seal test apparatus; 
design of the seal test system; and bearing test system description. A 
schedule for remaining tasks is included. (JGB) 


10114 (TID—28704) Semi-annual report on the project to design 
and experimentally test an improved geothermal drill bit. Barker, 
L.M.; Green, S.J.; Maurer, W.C. (Terra Tek, Inc., Salt Lake City, 
UT (USA)). Jan 1976. Contract EY-76-C-07-1546. 96p. Dep. NTIS, 
PC A05/MF AOl1. 

Considerable progress has been made in understanding the 
causes of premature drill-bit failure in the geothermal well drilling 
environment. Drill-bits of high-temperature steels are being fabricat- 
ed, as well as a test chamber to simulate the geothermal environ- 
ment. In addition, several basic properties of the candidate steels and 
of the conventional drill-bit steels have been gathered from the 
literature, and provisions have been made for completing the materi- 
al property picture through a materials testing program at Terra 
Tek. Considerable background material has been gathered on the 
drill-bit seal problem and on candidate seal materials. Some seal 
materials have been selected for further testing, and a seal tester is 
being designed to provide a very good simulation of the environ- 
ment experienced by seals in geothermal well drill-bits. Major guid- 
ance meetings on the project to develop an improved geothermal 
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drill-bit were held on June 10—11, August 13, and December 10— 
11. Appendix B includes the reports of these meetings. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 9597, 10111, 11072, 11139, 11140 


10115 (EPRI-ER—572) Geothermal heat exchanger test at 
Heber, California, Final report. Ghormley, E.L.; Stern, J.L. (Holt 
(Ben) Co., Pasadena, CA (USA)). Aug 1978. 88p. Dep. NTIS, PC 
A05/MF AOI. 

A tube-in-shell counterflow heat exchanger, having four sec- 
tions in series, was tested for approximately 2000 hours under field 
conditions. The objective of the test was to measure long term 
corrosion and fouling rates for use in commercial plant design. The 
geothermal brine used in the test was produced from the Nowlin No. 
1 well at the Heber geothermal field in California. Alternate sections 
of the heat exchanger were tubed with steel and titanium. The 
purpose of two material types was to facilitate data on both from a 
single test. Heat transfer degradation was calculated throughout the 
test. At the conclusion of the test, the tubes were removed, sec- 
tioned, and analyzed. Heat transfer coefficients, fouling factors, 
corrosion rate and scale characteristics are reported. 


10116 (NTIS/PS—78/0665) Geothermal energy. Part 2. Corro- 
sion and equipment. Volume 3. May 1976—July 1978 (citations from 
the NTIS data base). Report for May 1976—July 1978. Smith, M.F. 
(National Technical Information Service, Springfield, VA (USA)). 
Jul 1978. 94p. YNO1/MF NO1. 

Citations of Government-sponsored research reports on cor- 
rosion and equipment studies related to geothermal energy are 
presented. Studies on pumps, turbines, drilling equipment, pipes, 
nozzles, and well casings are covered, along with studies on materi- 
als including concretes, steels, and nonferrous alloys. Silica precipita- 
tion and scale formation on equipment are also cited. Performance of 
equipment in working fluids and brines and the chemical processes 
affecting performance are included. (This updated bibliography con- 
tains 88 abstracts, 42 of which are new entries to the previous 
edition.) 


10117 Use of a chemical equilibrium computer code to analyze 
scale formation and corrosion in geothermal brines. Paper No. SPE 
6592. Shannon, D.W.; Morrey, J.R.; Smith, R.P. (Battelle-North- 
west, Richland, WA). pp 21-36 of Proceedings of the international 
symposium on oilfield and geothermal chemistry. Dallas; Society of 
Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

Studies on scaling corrosion and geothermal power plant 
performance are reported. Development of a computer program 
EQUILIB to analyze the equilibrium chemistry of geothermal brines 
is underway. Initial test results are encouraging. (JGB) 


10118 Scale prediction in geothermal operations: state of the art. 
Paper No. SPE 6593. Vetter, O.J. pp 37-44 of Proceedings of the 
international symposium on oilfield and geothermal chemistry. 
Dallas; Society of Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

The production of brine from geothermal reservoirs is ham- 
pered by serious and very unique scale problems. Presently, no 
reliable scale prediction models are available despite many efforts in 
this direction. None of the known models can be proven by field 
results except in some very simple situations. The state-of-the-art to 
stimulate desperately needed research on the subject is described. A 
reliable scale prediction model must take into account thermody- 
namics, kinetics, and fluid-dynamics of every conceivable mecha- 
nism leading to scale depositions. Most mechanisms are not thor- 
oughly known. In addition, many parameters or variables required 
for such a model are presently unknown. Many of the variables 
cannot be measured at all or within the required accuracy. The fluid- 
dynamics are especially obscure, but also many thermodynamic 
variables (brine composition, ph, enthalpies, partial mole properties, 
etc.) cannot be determined with present instrumentation under field 
conditions. Expected long-term problems within the reservoir, well- 
bore and surface equipment should be considered. The gigantic mass 
flow, unique for geothermal operations, is not well understood in 
many details and can create new and complex situations. Present 
models are not scale predicting models but chemical models which 
could eventually become an integral part of reliable scale predicting 
models. Even these chemical models still show vital shortcomings. 


10119 Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. Paper No. 
SPE 6604. Miller, D.G.; Piwinskii, A.J.; Yamauchi, R. (Lawrence 
Livermore Lab., CA). pp 167-172 of Proceedings of the international 
symposium on oilfield and geothermal chemistry. Dallas; Society of 
Petroleum Engineers of AIME (1977). 
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From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

The Helgeson-Herrick geochemical code was used to predict 
which minerals will precipitate from Salton Sea Geothermal Field 
brines. The code’s predictions of sulfide-amorphous silica precipita- 
tion from the Magmamax No. | brine are in good agreement with 
field tests of scaling, although the observed silicate scale matrix is in 
amorphous form, rather than the numerous crystalline forms predict- 
ed by the code. The code’s predictions of scale precipitation from 
wells with different brine compositions are also in good agreement 
with field tests. The code appears to be a useful screening tool, 
despite reservations about the use of purely thermodynamic predic- 
tions in systems with important kinetic constraints. 


10120 Scaling and corrosion in an experimental geothermal power 
plant. Paper No. SPE 6612. Bishop, H.K. (San Diego Gas and 
Electric, CA); Bricarello, J.R. pp 237-240 of Proceedings of the 
international symposium on oilfield and geothermal chemistry. 
Dallas; Society of Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

The scaling and corrosion observed during the operation of 
the SDG and E/US ERDA Geothermal Loop Experimental Facility 
on high salinity (approximately 200,000 ppM) geothermal fluids are 
described. In general scaling occurred on all surfaces in contact with 
the geothermal fluids with the severity increasing as the temperature 
of the fluid declined. Composition ranged from a predominantly 
metal sulfide deposition in the first stage to a predominantly silica 
deposition in the latter stages and reinjection system. Heaviest de- 
posits were observed just down stream of the injection pump. 
Corrosion of the mild steel vessel and piping has been low, possibly 
because of the reducing environment and protection by the scale 
deposits. 


10121 Down-hole corrosion in a Salton Sea geothermal well. 
Paper No. SPE 6613. Treseder, R.S.; Wieland, R. pp 241-248 of 
Proceedings of the international symposium on oilfield and geother- 
mal chemistry. Dallas; Society of Petroleum Engineers of AIME 
(1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

Corrosion data were obtained in a well in the Salton Sea 
Geothermal Field. These data were obtained from inspection of steel 
tubing removed from the 4200-foot well and from specimens of 
various alloys exposed at the bottom of the well. Analyses were 
made of scale on the tubing surface at five locations of varying 
depth. Corrosion data were obtained also from specimens exposed in 
surface equipment handling the steam and high salinity brine pro- 
duced by the well. Corrosion of the API Grade J-55 tubing was 
characterized by extensive pitting. The maximum localized corrosion 
rate varied from 2000 mils/yr at the bottom of the well to about 100 
mils/yr at the top. The principal composition difference among the 
five scale samples was in the silica content, which varied from 3% at 
the bottom to 27% at the top. Thus, it is possible that silica 
deposition is a factor in the reduced corrosion observed at the top of 
the well. Of the alloys exposed at the bottom of the well, the least 
corrosion was observed with Type 316L stainless steel and Inconel 
600 (2 mils/yr or less). Cracking was observed with stressed speci- 
mens of Type 410 stainless steel, Monel 400, Monel K-500, and 
Inconel X-750, but not with Type 316L stainless steel and Inconel 
600. 


SAFETY AND CONTROL 


10122 Experience in scale control with East Mesa geothermal 
brine. Paper No. SPE 6605. Lindemuth, T.E.; Houle, E.H.; Suemoto, 
S.H.; Van Der Mast, V.C. pp 173-186 of Proceedings of the interna- 
tional symposium on oilfield and geothermal chemistry. Dallas; 
Society of Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

The East Mesa Geothermal Test Site, near Holtville, Califor- 
nia, established by the Bureau of Reclamation, has been involved 
with studies of resource development and geothermal desalination 
since 1972. At present, there are five geothermal wells on the East 
Mesa Anomaly, operated by the government, as well as five others, 
developed by private interests. The major program at the site has 
been investigation of the feasibility of producing pure water from 
geothermal brines, using desalination techniques. Pilot plants in- 
stalled and operated included two distillation units and a high 
temperature electrodialysis unit. Throughout the last 4 years of 
investigation, a variety of scaling problems have been encountered. 
Plugging and fouling of downhole well piping, surface piping, and 
process units primarily with calcium carbonate, barium sulfate, and 
silica have been noted. This paper discusses the conditions under 
which these observations have been made, including brine chemis- 
try, brine temperature, well flow, and other process conditions. 
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Success has been noted in the use of several scale inhibitor additives, 
especially in the control of calcium carbonate and barium sulfate 
scale. The scale inhibition techniques described in this paper should 
have applicability in operation of geothermal systems for both power 
and water production, as well as the reinjection of waste brine. 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 10118 


WIND ENERGY 


REFER ALSO TO CITATION(S) 10012 


10123 (N—78-14627) Wind power systems. A select bibliography. 
Lapeysen, E.H. (Centre National de Documentation Scientifique et 
Technique, Brussels (Belgium)). Jan 1977. 58p. (NCWTD-CNDST- 
BIB—7). NTIS PC A04. 

The list includes 331 reports, articles, conference papers, and 
other documents concerning wind energy policy, conversion, tech- 
nology, and transfer. A subject index is included. 


ECONOMICS 


10124 (BNL—50849) Wind power and electric utilities: a review 
of the problems and prospects. Davitian, H. (Brookhaven National 
Lab., Upton, NY (USA)). Apr 1978. Contract EY-76-C-02-0016. 57p. 
Dep. NTIS, PC A04/MF AO1. 

The use of windpower poses a variety of problems for utilities 
primarily due to the uncontrollability of the power source and the 
high degree of variability of the wind. Differences in the dynamic 
behavior of the wind and of utility load patterns and the problems 
that arise from these differences are described. Utility capacity 
expansion methods and modifications to them to incorporate the 
characteristics of wind machines into the analytic procedure are 
outlined and results from initial studies employing these modifica- 
tions are reviewed. These results indicate that, in general, storage 
devices are too expensive to be purchased by utilities if they serve 
mainly to balance the output of the wind machines; wind machines 
tend to supplant purchases of conventional baseload capacity but 
require additional peaking units; and the economic value of wind 
machines to utilities is composed of savings in both fuel and capacity 
related expenditures for conventional equipment. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 9918, 10001 


TURBINE DESIGN AND OPERATION 


10125 (N—78-18556) Theory of wind turbines with contrarota- 
tion. Patterson, G.N. (Toronto Univ., Ontario (Canada). Inst. for 
Aerospace Studies). Jul 1977. 3lp. (UTIAS—218; CN-ISSN—0082- 
5255). NTIS PC A03/MF AOl1. 

Emphasis was placed on a ducted contrarotating system of 
high efficiency capable of a wide range of operating conditions. The 
report includes: (1) flow conditions; (2) blade element theory; (3) 
slipstream rotation between rotors and overall efficiencies; and (4) 
efficiency and the lift drag ratio. A procedure was suggested for the 
aerodynamic design of the system. 


10126 Wind driven power mechanism. Miller, D.W. US Patent 
4,093,398. 6 Jun 1978. Filed date 23 Sep 1976. 4p. 

A base member is disposed longitudinally in the direction of 
wind movement and has a pair of parallel endless carriers on 
opposite sides thereof. These carriers are arranged to move over an 
upper arcuate run and along a lower straight return run. The upper 
ends of a number of sail-type vanes are connected between the two 
endless carriers, and the lower ends of the vanes are connected to 
rotatable idlers. In the operation of the mechanism, the upper ends of 
the vanes are lifted at the arcuate portion of the carriers to form sails 
and are collapsed in the return run, the upper ends of the vanes 
moving around the lower ends thereof with the latter ends rotating 
with the idlers. 


10127 Propeller or a set of wings for a wind mill. Van Holten, T. 
US Patent 4,093,402. 6 Jun 1978. Filed date 9 Nov 1976. 4p. 

A propeller for a wind mill comprising a rotable supported 
hub with at least one mainly radially extending blade having a cross 
section in the shape of a "wing profile’, each blade being provided 
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with at least one auxiliary blade with a cross section in the shape of 
wing profile and being positioned such that the auxiliary blade will 
generate a "’ventury effect’’ by which a part of the fluid, which 
normally should pass outside the propeller disc area, is drawn into 
the propeller. 


POWER CONVERSION SYSTEMS 


10128 (BNL—50851) Study of transmission and protection ele- 
ments for wind energy generating systems. Volume 1. Linke, S.; 
Teshome, A.; Yehsakul, P.D. (Cornell Univ., Ithaca, NY (USA). 
School of Electrical Engineering). Apr 1978. Contract EY-76-C-01- 
0016. 36p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

Results are reported of a study at Cornell University on 
transmission, distribution, and protection systems for large wind- 
energy generators (WEG) connected to an electric utility grid. 
Configurations for wind farms on flat terrain, mountain-peak clus- 
ters, and installations along a ridge were examined. Computer studies 
of load-flow and short-circuit behavior confirmed the technical 
feasibility of the proposed systems. Realistic unit costs for the 
projected transmission and protection schemes range from $109 to 
$317 per Kw, depending upon choice of configuration and distance 
from the grid. Cost of protective equipment is found to be a major 
factor in most cases, tending to be equal or greater than transmission 
line costs when the WEG units are located five miles or less from 
the grid. Several alternatives are suggested for future study. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 10864 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 10575, 10861, 10865 


10129 (CONF-7608122—, pp 37-41) Fluid dynamics applied to 
the improvement of power station boiler performance. Johnson, T.R.; 
Joynt, R.C.; Pleasance, G.E. (State Electricity Commission of Victo- 
ria, Melbourne). 1976. 

From 4. conference on chemical engineering; Adelaide, Aus- 
tralia (25 Aug 1976). 

In Effective use of hydrocarbon resources. Preprints of 
papers. National Conference Publication No. 76/6. 

Deficiencies in the performance of power station boilers are 
frequently caused by the unsatisfactory nature of the fluid flow 
through or past various elements of the plant. Examples of this in 
brown coal boilers occur in the fuel pulverizing, drying, classifica- 
tion and concentration processes that precede injection into the 
furnace; in the mixing and recirculation occurring in the flame zone; 
in the radiant and convective heat transfer processes; in the flow 
through fly-ash removal equipment; and, finally, in the exhaust to 
atmosphere through the chimney. Some of these problems are out- 
lined and the solution of these problems approached through the 
understanding and application of fundamental fluid dynamic princi- 
ples is shown. This approach has included the development and use 
of methods for calculating fluid flows; the calculation of particle 
motion in dust-laden gases; and the use of appropriately-scaled 
physical models for the investigation of mathematically-intractable 
flows. 


10130 (DOE/FERC—0018) Steam—electric plant air and water 
quality control data. Summary report for the year ended December 31, 
1974, (Federal Energy Regulatory Commission, Washington, DC 
(USA)). Sep 1978. 227p. Dep. NTIS, PC A11/MF AO1. 

This is the sixth annual report in a series based on FPC 
(Federal Power Commission) Form 67 supplemented with plant-by- 
plant annual generation and plant heat rate data from FPC Form No. 
1. Information is included on growth of the electric power genera- 
tion industry; quantities of coal, gas, and oil consumed for power 
generation in U.S. regions; heat, ash, and sulfur content of these 
fuels; emission data for fossil-fuel power plants and types and cost of 
air pollution equipment installed; and water pollution control and 
water use for condenser cooling. (LCL) 


10131 (TID—28691) Technical notes for the conceptual design 
for an atmospheric fluidized bed direct combustion power generating 
plant. Volume I. Lipari, P.F. (Stone and Webster Engineering Corp., 
Boston, MA (USA); Pope, Evans and Robbins, Inc., New York 
(USA); Babcock and Wilcox Co., Barberton, OH (USA); Foster 
Wheeler Energy Corp., Livingston, NJ (USA)). Mar 1978. Contract 
EF-77-C-01-2583. 262p. Dep. NTIS, MF AO1. 
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Portions of document are illegible. 

The report covers the conceptual design of a 570 Mwe 
electric generating plant utilizing an atmospheric fluidized bed 
(AFB) boiler, its comparison with a 570 Mwe pulverized coal-fired 
plant equipped with a wet limestone flue gas desulfurization, and the 
preliminary definition of an AFB demonstration plant. 


10132 Experience with steam power plant modeling at the Italian 
Electric Power Board. Colombo, P.; Cori, R.; De Marco, A.; Gar- 
bossa, G.B.; Quazza, G. (Centro Ricerca di Automatica, Milan). pp 
13.1-13.29 of Proceedings of the third power plant dynamics, con- 
trol, and testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; 
University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The Italian Electric Power Board ENEL (Ente Nazionale per 
l'Energia Elettrica) is in charge of electric power generation, trans- 
mission and distribution to about 22 million consumers in Italy, with 
we generation of 24,000 MW in 1976, more than 70% from fossil 
ired units. The search for improved generating plant reliability and 
the need for greater involvement of thermal stations in system 
frequency and tie-line power control have stimulated research and 
development work since 1964 on mathematical modeling of plants. 
The following topics are discussed: motivation for research and 
development work in power plant modeling at ENEL; nonlinear 
distributed parameter digital models; validation and applications of 
the distributed-parameter digital model; a new integration routine for 
fast transients; and lumped parameter simplified models. Examples of 
dynamic models for single plant sections are given. (RCK) 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 11496 


10133 (EPRI-FP—507(Vol.2)) Structural design concepts for in- 
creased reliability and safety in power plant condensing systems. FP- 
507, Vol. II. Research project 372-1. Soler, A.I.; Shahravan, C. 
(Pennsylvania Univ., Philadelphia (USA)). Sep 1978. 127p. Dep. 
NTIS, PC A07/MF AO1. 

This is the second of two volumes dealing with research 
problems concerned with the structural integrity of power plant 
condensers and related equipment. The development of a method for 
evaluating the effective bending properties of tubesheets accounting 
for the varied tube layouts found in large condenser structures is 
described. A simple analytical formula is develo which permits 
evaluation of the important effective bending stiffness parameter for 
arbitrary tube patterns. Results are presented of a research investiga- 
tion undertaken to aid in the development of simple design codes for 
general heat exchanger tubesheets. A complete design method is 
developed for U-tube heat exchanger tubesheets which permits 
evaluation of significant stress values from a set of design curves and 
simple formulas. The results are applicable for arbitrary materials in 
tubesheet, shell, head, and tubes, and are also valid for arbitrary 
thicknesses and radii. The design method is compared with a very 
simple formula in the TEMA codes. A simple analytical formula for 
predicting the limit static loading on condenser hotwell floors is 
developed. The results are compared with an empirical design 
formula in the HEI Condenser Construction Standards. The evalua- 
tion of tubesheet stresses and maximum tube loads in a complex 
water box-tubesheet configuration is discussed. This is an initial 
attempt to develop a simplified method, based on beam theory, 
which will enable results to be obtained by a detailed analysis of 
representative tubesheet strips. The effect of the water box interac- 
tion is proposed to be reducible to the determination of an edge 
fixity factor which is included in the tubesheet beam strip analysis. 
The analytical model is developed, discussed, and evaluated for a 
representative unit. The edge fixity factor distribution evolves from 
a study using the finite element method. 


10134 (PB—282211) Water recycle/reuse alternatives in coal- 
fired steam-electric power Plants: Volume i. plant studies and general 
implementation plans. Final report June 1975—February 1978. Nob- 
lett, J.G.; Christman, P.G. (Radian Corp., Austin, TX (USA)). Mar 
1978. Contract EPA-68-03-2339. 188p. NTIS PCN0O9/MF AOI1. 
Results of an investigation of water recycle/treatment/reuse 
alternatives in coal-fired power plants are presented. Five power 
plants from representative U.S. regions were studied. The major 
water systems encountered were cooling, ash sluicing, and SO2/ 
particulate scrubbers. Results were used to provide general imple- 
mentation plans for the various options identified. Computer models 
were used to identify the degree of recirculation achievable in each 
water system without forming scale. The effects of makeup water 
quality and various operating parameters were determined for each 
water system. Several alternatives for minimizing water require- 
ments and discharges were studied for each plant, and rough cost 
estimates were made for comparison. An implementation plan is 
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presented for each water system and is divided into phases, including 
system characterization, alternative evaluation, pilot studies, and 
full-scale implementation. This volume discusses the recycle/treat- 
ment/reuse opportunities for cooling, ash sluicing, and SO2/particu- 
late scrubbing systems as well as combined systems. It also includes 
the implementation plans. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 9387, 9388 


10135 (FE—1806-42) Development of high-temperature turbine 
subsystem technology to a “technology readiness status’. Phase II. 
Quarterly report, January—March 1978. Caruvana, A. (General 
Electric Co., Schenectady, NY (USA)). Apr 1978. Contract EX-76- 
C-01-1806. 153p. Dep. NTIS, PC A08/MF AO1. 

Progress in the Technology Testing and Test Support Studies 
phase of the High Temperature Turbine Technology Program is 
reported. The development of the turbine design, design of test 
facilities, and planning of tests for the turbine and the low-Btu gas 
cleanup system are discussed. (LCL) 


10136 (FE—1806-51) Development of high temperature turbine 
subsystem technology to a “technology readiness status”: Phase II. 
Progress report for July 1978. Caruvana, A. (General Electric Co., 
Schenectady, NY (USA). Gas Turbine Div.). 10 Aug 1978. Contract 
EX-76-C-01-1806. 54p. Dep. NTIS, PC A04/MF AO1. 

An exhaust stack diameter of 3.5 ft has been agreed upon as 
sufficient to support flow requirements of present TRV and later 
PRD combustion produci and cooling water requirements for the 
Hot Gas Path Development Test Stand (HGPDTS). The nozzle 
cooling tube quality control testing equipment has been constructed 
and is currently being evaluated. Optional positions for the ignitor in 
the combustor have been defined. One location is in the mixing cup 
and the other two positions are both downstream in the pilot liner. 
The copper airfoil machining bid package for the HGPDTS nozzle 
has been released for quotation. Final assembly of the turbine simula- 
tor modified test stand for combustor checkout is nearly complete. 
Activity in preparation for the Aerodynamic Tests was initiated this 
month. All test specimens for the heated vane portion of the Air 
Turbine Test program have been machined and are in the process of 
being instrumented. An update of the TRV simple cycle perform- 
ance is presented and the results show an improvement both in 
output and in efficiency over that previously presented in February 
1978. An exhaust temperature limit of 1300°F has been set to avoid 
the costly expense of fabricating the exhaust ducting out of Hastelloy 
X. The resulting degradation in ambient capability is minimal. Water 
delivery and distribution through the rotor has been improved by 
the addition of discrete tubes in the aft core plus lined passages 
through the rotor to avoid possibilities of stress corrosion cracking. 
Combustor development activities are reported. Detailed progress 
and status of the design and development of the turbine nozzle and 
buckets are discussed. Status of the Materials and Process Programs, 
as well as the Mechanics of Materials Programs is also presented. 


10137 (FE—1806-55) Development of high temperature turbine 
subsystem technology to a "technology readiness status”: Phase II. 
Progress report for September 1978, Caruvana, A. (General Electric 
Co., Schenectady, NY (USA). Gas Turbine Div.). 10 Oct 1978. 
Contract EX-76-C-01-1806. 69p. Dep. NTIS, PC A04/MF AO1. 

Progress in developing a gas turbine system for a combined- 
cycle power plant is reported. Installation work has begun on the 
facilities services for the Hot Gas Path Development Test Stand 
(HGPDTS). Bids for composite nozzle fabrication are being re- 
viewed. The Turbine Simulator combustor and check-out test sec- 
tion have been assembled and are ready for startup. Fabrication of 
other test sections and support equipment are in process. Bucket 
partitions and sidewall pressure taps are being fabricated preparatory 
to shock tunnel tests. The Pilot Gas Cleanup System (PGCUS) detail 
mechanical and electrical design has been completed, and subcon- 
tracts for building the system have been awarded. Cascade model 
fabrication and instrumentation details have been defined. A test plan 
to perform flow measurements on the cascade model has been 
assembled. Tests to determine the calibration of specimen convective 
heat loss and the water temperature rise were conducted in the 
motorized test rig. Results are reported. All instrumentation of the 
air turbine test specimens is complete. The Overall Plant Design 
Description cycle has been updated to reflect changes in gas turbine 
and steam cycle configurations. The overall plant coal pile-to-busbar 
efficiency has been calculated to be 40.9%. Preliminary design, 
including geometry definition and velocity distribution, for all tur- 
bine blade rows has been completed. Combustor cooling flow re- 
quirements have been defind and cooling grooves are being added to 
the liner panels to reduce in-plane stresses. The First Stage Nozzle 
cooling tube may increase in wall thickness thereby realizing a 
fabrication benefit. Analytical results have established that previous- 
ly reported effective strains are higher than the true values. A heat 
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transfer and thermal strain analysis of the Second Stage Nozzle 
(pitchline model) has been completed. The updated status of Materi- 
als Development efforts for the nozzles and buckets of all three 
turbine stages is included. 


10138 (ORNL/TM—6579) Potassium vapor topping cycle gas- 
fired boiler water test. Lloyd, D.B.; Guymon, R.H.; Holcomb, R.S. 
(Oak Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 7ip. Dep. NTIS, PC A04/MF AO1. 

The potassium vapor topping cycle is a concept for increasing 
the efficiency of the Rankine vapor cycle by raising the peak 
temperature by employing a potassium vapor cycle with a turbine 
inlet temperature of 1500 to 1600°F (815 to 870°C) in which the 
waste heat rejected from the condensing potassium vapor is trans- 
ferred to boiling water and steam in a conventional steam cycle. An 
efficiency of about 50% is calculated for this cycle with a natural 
circulation potassium boiler fired by gas or oil at 6 atm (0.6 MPa) 
pressure. A DOE program is underway at ORNL to build a full- 
scale potassium boiler tube bundle and burner module and test it 
with water and then potassium. The water tests and the results are 
discussed. The results of the argon distribution test indicate that the 
argon flow rate in all of the boiler tubes will be adequate to provide 
nucleation promotion for stable boiling of potassium. The heat load 
of individual boiler tubes was measured, and it was found that the 
outer bank of tubes has an averge heat load that is about 67% of the 
average for the inner bank, and the variatiou for individual tubes is 
about +-10% of the average for each bank. A peak temperature 
difference of 45°F (25°C) between the tube temperature of the inner 
and outer banks was measured during startup indicating that there 
should be no problems from thermal stresses. An exit steam quality 
of greater than 99.9% was found in the vapor separator test. 


10139 Simulation and control of magnetohydrodynamic steam. 
Aspnes, J.D. (Univ. of New Hampshire, Durham); Pierre, D.A. pp 
11.1-11.6 of Proceedings of the third power plant dynamics, control, 
and testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; Universi- 
ty of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

Dynamic power-flow simulations of a dual cycle commercial- 
scale magnetohydrodynamic (MHD)/steam electrical power plant 
are presented. Several control configurations are applied to the 
different system models and their effects on system dynamic re- 
sponse are given. Included in the simulations is an input-output 
model of the MHD combustor/nozzle/channel/diffuser, developed 
from the energy balance, state, and continuity equations for the 
combustor and the quasi one-dimensional MHD equations for the 
nozzle, channel, and diffuser. The most complex boiler and turbine 
valve model has turbine valve area and power available to generate 
steam as inputs, and throttle pressure, power to the turbines, and 
boiler and stack losses as outputs. Simulations of regenerative air 
preheaters are included. 


WASTE-FUELED SYSTEMS 


10140 (PB—279828) St. Louis demonstration final report: power 
plant equipment, facilities and environmental evaluations. Report for 
October 1974—November 1975. Gorman, P.G.; Shannon, L.J.; 
Schrag, M.P.; Fiscus, D.E. (Midwest Research Inst., Kansas City, 
MO (USA)). Dec 1977. Contracts EPA-68-02-1324;EPA-68-02-1871. 
433p. NTIS PC A19/MF AO1. 

This report describes the results of the evaluation of the 
equipment and facilities for the firing of refuse-derived fuel and the 
assessment of the gaseous aqueous, and solid waste discharges associ- 
ated with firing refuse-derived fuel during the St. Louis-Union 
Electric Refuse Fuel Project. Data Collection and testing at the 
Union Electric Company's Meramec power plant commenced in 
October, 1974 and continued through November, 1975. A corner 
fired pulverized coal boiler with a nominal 125 MW generating rate 
was used for the test program. A major portion of the effort was 
directed to the assessment of the emissions and potential environ- 
mental impacts associated with the burning of coal plus refuse 
derived fuel in the boiler, including an assessment of the efficiency of 
the electrostatic precipitator used as a pollution control device. This 
included evaluation of both conventional pollutants such as total 
particulates but also potentially hazardous pollutants. The test pro- 
gram included sampling and analysis of all input/output streams 
including coal, refuse-derived fuel, ash, and water used for bottom 
ash removal. It also included monitoring the boiler performance, the 
electrostatic precipitator performance, the firing system perform- 
ance, and documentation and analysis of the costs associated with 
firing refuse-derived fuel. 


COMPONENTS 
REFER ALSO TO CITATION(S) 9473, 10136, 10137, 10138, 10576 
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10141 (EPRI-AF—903) Turbine cycle improvement 
through titanium L.P. blades. Interim report, ber 1978. Steltz, 
W.G. (Westinghouse Electric Corp., Lester, PA (USA). Steam Tur- 
bine Div.). Sep 1978. 35p. Dep. NTIS, PC A03/MF AO1. 

A coordinated study comprising thermodynamic, mechanical, 
and economic analyses was made of the application of long titanium 
low pressure steam turbine blades in power generating units. Turbine 
cycle heat rate improvements of 1% for fossil units and 2% for 
nuclear units are indicated for machines utilizing increased last row 
blade lengths of 30 to 40%. 


10142 (EPRI-NP—912) Location of condenser leaks at steam 
power plants. Technical planning study 78-775. Final report. Pelletier, 
C.A.; Barefoot, E.D.; Cline, J.E. (Science Applications, Inc., Rock- 
ville, MD (USA). Nuclear Environmental Services Div.). Oct 1978. 
43p. Dep. NTIS, PC A03/MF AOI. 

The feasibility of using helium to locate water leaks in power 
plant surface condensers is demonstrated. Details of the necessary 
equipment and procedures are given. Results of measurements at 
two operating nuclear power plants are summarized. It is shown that 
the helium method can detect leaks smaller than 0.001 gpm, which is 
approximately 1/100 the size of leaks detectable by currently used 
methods. The helium method can also be used to estimate the 
position of the leak along the condenser tube. 


10143 (FE—2556-15) Development of a ceramic tube heat ex- 
changer with relaxing joint. Quarterly technical progress report, Janu- 
ary—March 1978. Ward, M.E.; Napier, J.C. (Solar Turbines Interna- 
tional, San Diego, CA (USA)). 15 Apr 1978. Contract EF-77-C-01- 
2556. 74p. Dep. NTIS, PC A04/MFAO1. 

Progress in the development of high temperature ceramic 
heat exchangers for gas turbines is reported. Materials strength 
evaluation were completed. Of all materials tested (sintered silicon 
carbide NC-430, Super KT Silicon Carbide and alpha sintered silicon 
carbide) to date, none were found to be permeable. The alpha 
sintered silicon carbide (Carborundum) extruded tubes received did 
not meet specifications. Strength tests of the alpha sintered Silicon 
Carbide therefore could not be compared with NC-430 and Super 
KT Silicon Carbide. None of the ceramics tested has sufficient 
strength to be used without thermal expansion provision between the 
ceramic tubes and metal shell and tubes connected to the same 
header. A ceramic to metal spherical compression joint has been 
designed and tested at 704°C (1300°F) with an internal gas pressure 
of 80 psig and end load to 20 kgm (44 Ibs) for 25 hours without 
leakage. Buckling loads for tubes have been determined as a function 
of tube length. The first 100 hour environmental-tube interaction test 
was completed. Material examination will be made after the next two 
100 hour tests. The incorporation of a metal bellows with a metal-to- 
ceramic spherical joint is recommended rimary system to relieve 
tube to tube expansion differences. Thermal sizing of heat —— 
was completed. Design of ceramic components was finalized. Pre- 
liminary calculation of tube stresses caused by thermal gradients and 
compressive loading, detail design of the Breve shell, and detail 
design of the metal header were completed. 


10144 (FE—2556-16) Development of a ceramic tube heat ex- 
changer with relaxing joint. Monthly technical progress report, April 
1—May 1, 1978. Ward, M.E.; Napier, J.C. (Solar Turbines Interna- 
tional, San Diego, CA (USA)). 12 May 1978. Contract EF-77-C-01- 
2556. 12p. Dep. NTIS, PC A02/MF AO1. 

Progress in providing a technology base for high temperature 
ceramic heat exchangers is reported. Materials studies and e T- 
ing analysis continued on a silicon-base ceramic tube heat exchanger 


with glass relaxation joints. During this period a sea salt 1 


environmental test was completed, the bellows design was complet- 
ed, and detail design was continuing. (LCL) 


10145 (N—78-18964) Equations for approximating the thermody- 
namic data of a hydrogen/oxygen steam generator. Schmucker, R.H. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt e.V., Lampoldshausen (Germany, F.R.). Inst. fuer Chemische 
Antriebe und Verfahrenstechnik). 1977. 22p. (DLR-IB—456-77/9). 
NTIS PC A02/MF AO1. 

A hydrogen/oxygen steam generator can be considered the 
essential element of a future electric power station, regardless of 
whether it is nuclear- or fossil-fuel powered. Hydrogen and oxygen 
are combusted in a burner similar to a rocket motor and the 
temperature of the hot gases is subsequently decreased to allow their 
use in a steam turbine. The thermodynamic values of the gases - 
temperature and characteristic velocity - are given in relation to 
various parameters and are represented by approximation equations 
in which corrections for stoichiometric deviations and the initial 
enthalpy are considered. The relations are applied to an ex ental 
steam generator’s flow efficiency showing the limits of a simple 
performance analysis. The influence of insufficient water evapora- 
tion and mixing can be predicted with these efficiency relations, and 
the accuracy of the prediction of the experimental steam generator 
efficiency can be estimated. 
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10146 IR to monitor electrical power plant. Funnell, 
LR.; Thelwell, M.J. (Central Electricity Research Lab., Surrey, 
Eng.). Phys. Technol.; 9: No. 4, 141-147(Jul 1978). 

Infrared cameras and detectors can be used for all forms of 
industrial plant monitoring, both to measure temperatures and detect 
imminent failure. Experience gained by the UK Electricity Boards in 
using IR systems on electrical power plants is discussed. 


10147 Application of the principle of invariance in systems of 
programmed control of technological processes. Okhorzin, V.A. 
(Comput Cent, Acad of Sci of the USSR, Krasnoyarsk). Jzv. Sib. 
Otd. Akad. Nauk SSSR, Ser. Tekh. Nauk; No. 3/1, 100-107(1977). (In 
Russian). 

A general control circuit for a plant with distributed param- 
eters is considered. It involves application of distributed monitoring 
and distributed control. Invariance conditions for such a system are 
given regarding the setting and control actions. For programmed 
control systems these conditions may be realized in advance by 
means of calculation of forcing programs with subsequent realization 
within a system of programmed control. In order to determine 
forcing programs, equations for linear systems with distributed and 
lumped parameters are obtained. For a nonlinear plant with distrib- 
uted parameters (a boiler under power unit starting conditions), this 
problem is solved as a boundary problem for a system of four partial 
differential equations. A comparison with a combined starting 
system having only feedback control is given. 


10148 How pulverized coal-fired boilers work. Durrant, O.W. 
(Fossil Power Generation Div., Barberton, OH). pp 1.2-1.45 of 
Proceedings of the third power plant dynamics, control, and testing 
symposium. Kerlin, T.W. (ed.). Knoxville, TN; University of Ten- 
nessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

Environmental restraints on both coal mining and transporta- 
tion and on emission limits added to the normal fuel economic 
factors require that coal-fired utility boilers have greater flexibility to 
accept a wider range of fuels. Such requirements add to the design 
complexity of boilers, fuel preparation and combustion systems, and 
analog and digital control systems. The source and range of physical 
and chemical characteristics for each potential fuel must be estab- 
lished before initiating the design and sizing of boiler and fuel 
equipment. The most significant effect of a wide variation in fuel 
costs, however, will be unit selection for cycling operation. Except 
for those units having significantly lower fuel costs and expected 
high capacity factors, both once-through and drum boilers require 
start-up systems for cycling that will provide for positive control of 
throttle pressure and temperature and of IP turbine temperature 
throughout the entire procedure of starting and loading the turbine. 
This is in contrast to most fossil fired units where steam temperature 
control during start-up is random and generally uncontrolled. The 
design, operation, and performance of several types of boiler and 
furnace systems, fuel processing for pulverized coal units, and NO/ 
sub x/ emission control are discussed. 


10149 Modular modeling of boilers. Smoak, R.A.; Dixon, R.R. 
(Babcock and Wilcox Co., Lynchburg, VA). pp 3.1-3.15 of Proceed- 
ings of the third power plant dynamics, control, and testing sympo- 
om T.W. (ed.). Knoxville, TN; University of Tennessee 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

This paper describes the Modular Modeling System devel- 
oped at Babcock and Wilcox over the past several years. Some of 
the problems which motivated the development are recounted and 
the requirements we set for the system follow. The problems which 
arose in the development are also described. A brief description of 
the system itself is given together with some applications. 


10150 Furnace implosion control: a model study and field test, 
River Rouge Unit No. 3. Faubert, F.M.; Leus, A.F.; Srodawa, R.M. 
(Detroit Edison Co.). pp 15.1-15.14 of Proceedings of the third 
power plant dynamics, control, and testing symposium. Kerlin, T.W. 
(ed.). Knoxville, TN; University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The Detroit Edison Company River Rouge Power Plant Unit 
No. 3, originally designed to fire eastern coal supplemented with oil, 
is being converted to fire low sulfur southern coal. Industry experi- 
ence indicated the converted plant would have a significant prob- 
ability of suffering implosion damage due to excessively large nega- 
tive furnace pressures if appropriate steps were not taken. Conse- 
quently, a major engineering effort was devoted to predicting the 
magnitude of these furnace pressure transients and procuring a 
control system that could protect the furnace against them. The 
procedures and conclusions reached for River Rouge Unit No. 3, 
and also generalizations regarding furnace implosion protection as 
concluded by this study and severai others are reported. 
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10151 Computer implementation of dampers for draft control 
studies. Kirchmeier, W.E. (Gilbert/Commonwealth, Jackson, MI). 
pp 16.1-16.15 of Proceedings of the third power plant dynamics, 
control, and testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; 
University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

Computer modeling of furnace air and gas paths provides an 
effective method for studying all draft control problems. Traditional- 
ly, the dampers used in fossil-fired power plants for fuel-air ratio and 
draft control have attempted to provide linear flow changes with 
damper position movement. Since this is not possible with the typical 
dampers in use, positioner cams have been cut to help approximate 
the desired result. A linear flow change with position keeps the 
process gain constant over the entire damper operating range, ensur- 
ing control system stability at all loads. The linear characteristics 
that are desirable for normal control become detrimental when the 
control system attempts to react to a rapid, large change in system 
pressure. Choosing the correct damper for a given installation is 
almost never made on the basis of the damper’s ability to effect flow 
changes within the time frame of the process transient. The crux of 
the problem in many installations can be traced to the damper 
coefficient of discharge and area changes with position. The deriva- 
tion of the damper model and the mathematical techniques needed to 
make it universal for all damper types are described. The implemen- 
tation of the model into an algorithm for a digital or analog solution 
is reported, and a sample problem is presented for easier understand- 
ing of the techniques. 


10152 Direct digital control for power plant applications. 
Moorthy, S. (Gilbert/Commonwealth, Jackson, MI). pp 19.1-19.19 
of Proceedings of the third power plant dynamics, control, and 
testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; University of 
Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

Current direct digital control (DDC) techniques have a 
number of disadvantages such as voltage drift with time and tem- 
perature and sluggish performance. A method for overcoming these 
undesirable effects is suggested. Additional features of the discussion 
are ramp rate selections by the computer, operation as a tracking 
analog to digital converter, flexible operation for outputting or 
reading the information, receipt of an absolute value or position 
control signal from the comuputer, automatic and manual control 
implementation by time duration pulsing, automatic and manual 
control implementation by incremental control, saving of computer 
time, applications to fast processes, better computer time utilization 
by time duration pulsing, and enhancement of system reliability. The 
proposed method can offer many additional performance and oper- 
ational benefits. 


10153 Parameter identification of a drum boiler power plant. 
Cori, R.; Busi, T. (Ente Nazionale per l’Energia Elettrica, Milan). pp 
26.1-26.19 of Proceedings of the third power plant dynamics, con- 
trol, and testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; 
University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The results of the parameter identification of a drum boiler 
power plant is presented. After a short description of the plant and 
of the physical model employed, the identification problem is dis- 
cussed and an estimation technique based on least squares is present- 
ed. Finally, a comparison between the five outputs of the identified 
model and the corresponding ones of the plant is shown for the five 
considered inputs, at different operating points and with reference to 
different sets of field trials. 


10154 Fluidized bed boiler dynamics, control, and testing. 
Berkowitz, D.A.; Ray, A. (Mitre Corp., Bedford, MA). pp 31.1- 
31.21 of Proceedings of the third power plant dynamics, control, and 
testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; University of 
Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

Characteristics of atmospheric fluidized bed combustion sys- 
tems are described, as well as their applicability to utility scale 
steam-electric power generation. The analytical modeling technique 
previously applied successfully to conventional fossil-fired generat- 
ing units is adapted to fluidized bed systems. A state-space model of 
the Alexandria Process Development Unit is developed, and the 
major state and heat transfer equations are presented. An experimen- 
tal program involving steady state and open loop transient response 
tests is described, and initial results showing agreement between 
model predictions and observed data are presented. 


10155 Design procedure for an optimal steam pressure controller. 
Mika, H.S. (Washington State Univ., Richland). pp 32.1-32.23 of 
Proceedings of the third power plant dynamics, control, and testing 
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symposium. Kerlin, T.W. (ed.). Knoxville, TN; University of Ten- 
nessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The conventional control for a fossil-fired steam generator in 
a power plant is a PID controller in a steam pressure control loop. A 
design procedure is presented for the computation of an optimal 
controller and compares its performance to a PID controller for a 
fourth-order coal-fired steam generator. The optimal controller is 
based on the solution of the linear regulator problem with quadratic 
performance index; and the optimal gains are determined under 
constraint of the rate of steam pressure change, which is one of the 
state variables. The proposed design procedure does not depend on 
a-priori knowledge of the Q weighting matrix and a simple algorithm 
is developed which eliminates the need to solve the n(n + 1)/2 
nonlinear simultaneous equations to obtain the K gain matrix. 


WASTE HEAT UTILIZATION 


10156 (ORNL/TM—63/2) Analysis of potential implementation 
levels for waste heat utilization in the nuclear power industry. Ols- 
zewski, M.; Bigelow, H.R. (Oak Ridge National Lab., TN (USA)). 
Oct 1978. Contract W-7405-ENG-26. 35p. Dep. NTIS, PC A03/MF 
AOl. 

An assessment of land available at nuclear power stations was 
performed in an effort to determine the limitations land availability 
would impose on the implementation of reject heat utilization sys- 
tems. A waste heat utilization factor was defined for all operating 
and planned nuclear power stations for which a Preliminary Safety 
Analysis Report has been filed. This factor is the percentage of the 
station's reject heat that could be utilized on the land available for 
such use at the site. The results indicate that reject heat from 115,000 
MWe) of generating capacity could be utilized on the land which is 
available. The results further indicate that about half of this potential 
implementation is at stations that have enough land to accommodate 
waste heat utilization systems sized to use all of the reject heat of the 
station. Utilization of the remaining 50% is about equally distributed 
among sites capable of using between 10 and 90% of their reject 
heat. Further, it seems reasonable that for many applications, an 
integrated waste heat complex, using several waste heat technol- 
ogies, will be required to avoid marketing problems. It also appears 
that single application systems will be important for the sites that can 
use only a small fraction of their total reject heat. A preliminary 
estimate of the potential for implementation at fossil stations was also 
performed. Based on these estimates it appears that implementation 
of waste heat utilization systems in the power industry will be 
limited by economic and marketing constraints rather than power 
plant land availability considerations. The sites were also examined 
to determine the relative importance of retrofit applications. Those 
stations having a starting date prior to 1981 for any unit were classed 
as retrofit applications. The results of this analysis indicated that 
about half the potential for waste heat utilization was in retrofit 
applications. 


10157 Heating Frasch sulphur mine water using waste water. 
Stoddard, X.T.; Terry, R.C. US Patent 4,051,889. 4 Oct 1977. Filed 
date 26 Mar 1976. 6p. 

A Frasch process sulfur mine power plant is coupled to a 
steam-electric generating plant by a coupling heat exchange means, 
wherein the heat liberated by condensing steam is substantially used 
to bring Frasch mine water up to operating temperature. 


ECONOMICS 
REFER ALSO TO CITATION(S) 10456 


10158 (AD-A—052116) Survey of performance assurance con- 
cepts applicable to baseload electric power plants. Powell, R.S.; 
Retterer, B.L. (Arinc Research Corp., Annapolis, MD (USA)). Nov 
1977. Contract EX-77-X-01-4120. 104p. NTIS PC A06/MF AOI. 

This report provides an overview of performance assurance 
practices developed and applied since World War II to improve the 
cost-effectiveness of selected, large-scale technological systems. The 
purpose is to present concepts which might be applicable in reducing 
the frequency and duration of electric powerplant outages. A com- 
prehensive performance assurance program is recommended. The 
elements of the suggested program were derived by considering 
elements of precedent programs which are believed to be most 
effective in other applications. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 10783, 10807 


10159 (N—78-14632) Thermal energy storage heat exchanger: 
molten salt heat exchanger design for utility power plants. Final 
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report, July 1976—July 1977. Ferarra, A.; Yenetchi, G.; Haslett, R.; 
Kosson, R. (Grumman Aerospace Corp. , Bethpage, NY ‘USA)). Oct 
1977. Contract NAS3-20117. 207p. (NASA. CR—135244). NTIS PC 
A10/MF AO1. 

The use of thermal energy storage (TES) in the latent heat of 
molten salts as a means of conserving fossil fuels and lowering the 
cost of electric power was evaluated. Public utility systems provided 
electric power on demand. This demand is generally maximum 
during late weekday afternoons, with considerably lower overnight 
and weekend loads. Typically, the average demand is only 60% to 
80% of peak load. As peak load increases, the present practice is to 
purchase power from other grid facilities or to bring older less 
efficient fossil-fuel plants on line which increase the cost of electric 
power. The widespread use of oil-fired boilers, gas turbine and diesel 
equipment to meet peaking loads depletes our oil-based energy 
resources. Heat exchangers utilizing molten salts can be used to level 
the energy consumption curve. The study begins with a demand 
analysis and the consideration of several existing modern fossil-fuel 
and nuclear power plants for use as models. Salts are evaluated for 
thermodynamic, economic, corrosive, and safety characteristics. 
Heat exchanger concepts are explored and heat exchanger designs 
are conceived. Finally, the economics of TES conversions in existing 
plants and new construction is analyzed. The study concluded that 
TES is feasible in electric power generation. Substantial data are 
presented for TES design, and reference material for further investi- 
gation of techniques is included. 


10160 (N—78-14633) Thermal energy storage heat exchanger: 
molten-salt heat exchanger design for utility power plants. Topical 
report, July 1978—July 1977. Ferarra, A.; Yenetchi, G.; Haslett, R.; 
Kosson, R. (Grumman Aerospace Corp., Bethpage, NY (USA)). Oct 
1977. Contract NAS3-20117. 36p. (NASA-CR—135245). NTIS PC 
A03/MF AOl1. 

Sizing procedures are presented for latent heat thermal 
energy storage systems that can be used for electric utility off-peak 
energy storage, solar power plants and other preliminary design 
applications. 


FUELS 


10161 (CONF-771203—, pp 719-721) Comparative economics of 
alternative fuels for intermediate service, combined cycle power plant. 
Ahn, Y.K. (Gilbert Associates, Inc., Reading, PA). 1977 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

In Miami international conference on alternative energy 
sources. 

A number of factors influence the choice of fuel for future use 
in generation of electric power. Fluid fuels such as natural gas and 
oil, which are required for firing in the gas turbine portion of a 
combined cycle power plant, are presently dwindling in supply and 
escalating in cost. An assessment of emerging technologies indicates 
that coal, an abundant domestic resource, can be converted into the 
following fluid fuels that can be utilized in an environmentally 
acceptable fashion in a combined cycle plant: Medium-Btu gas, light 
syncoal liquid, or methanol. The power generation cost is developed 
in Mills/kwh for each of these three approaches using the utility 
financing method and the given financial parameters. (LTN) 


10162 (SAND—78-0941, pp 473-486) Aspects of gas processing 
and integration for power generation from underground coal gasifica- 
tion. Atherton, L.F.; Holt, N.A. (Electric Power Research Inst., 
Palo Alto, CA). Jun 1978. 

From 4. underground coal conversion symposium; Steamboat 
Springs, CO, USA (17 Jul 1978). 

In Proceedings of the 4th underground coal conversion sym- 
posium. 

The economic and technical considerations for UCG technol- 
ogy to progress to a viable operational alternative in the electric 
utility context have been discussed. A key point is that the raw gas at 
the well head is unsuitable for use in electric power generation 
equipment; consequently, process flow diagrams of aboveground 
processing for the two most likely options, combined cycle and 
steam boiler plants, have been presented. The initial economics 
indicate that UCG with a combined cycle will not be an attractive 
option in the near to intermediate future at the locations where it is 
most likely to be used, i.e., where it must compete with low cost coal 
for direct coal firing with stack gas scrubbers. Eventually the cost of 
coal may become sufficiently high to give UCG-CC an economic 
advantage. Likewise, UCG-steam boiler plants, on initial considera- 
tion, do not demonstrate a clear optical advantage over conventional 
technology. There is, however, a potential advantage in operating 
costs in this type of power configuration, especially with higher coal 
costs. From a performance standpoint, the use of UCG with steam 
boiler plants does not appear competitive with other power genera- 
tion options, especially with regard to the high water consumption. 
It can be anticipated, however, that at some point in the future, 
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when the UCG technical problems are solved and the price of coal is 
sufficiently high, UCG could be used by certain electric utilities to 
generate power. It should be noted that the UCG technology is such 
that it is not likely to be available for some time. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 10130, 11512, 11529 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 11496 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 9563, 11477 


10163 (CONF-780485—10) Status of electrostatic precipitators 
as applied to industrial coal burning steam generators. Bump, R.L. 
(Research Cottrell, Bound Brook, NJ (USA)). 1978. 17p. Research- 
Cottrell, Inc., Bound Brook, NJ. 

From Industrial coal conference; Lexington, KY, USA (26 
Apr 1978). 

Recent years have seen a marked change in the requirements 
placed upon air pollution control equipment. Not only has more 
stringent legislation necessitated very high levels of efficiency, the 
performance must be on a sustained, reliable basis. Greater sophisti- 
cation in the sizing and design of equipment is indicated on the one 
hand and more thorough specification and evaluation procedures on 
the other. In recent years, significant progress has been made in 
developing techniques which assure proper sizing of fly ash precipi- 
tators. Considerable work has been done in investigating the rela- 
tionship of fuel and operating variables to predicted performance. 
Out of all this has evolved a computer program which considers 
type of fuel, detailed ash analysis, temperature, particle size and dust 
resistivity for optimization of size. If several fuels are to be used, the 
program considers all and sizes the unit for the worst case. The net 
result is that there is more certainty of predictable and proper 
performance than ever before. It is obvious, however, that it does 
involve the responsibility on the purchaser's part of furnishing 
detailed information at the specification stage. Without this, there 
will be assumptions made which may or may not be correct. The 
essential items of information required to permit proper sizing of a 
fly ash precipitator are listed. It has also been found that the 
predictability of fly ash resistivity is not only much more reliable at 
elevated temperature, it is virtually certain to be within a precipita- 
ble range in the 650 to 850°F range. The importance of complete 
and accurate information of coal analysis and ash chemical composi- 
tion is obvious. 


10164 (PB—276626) Development of a high-temperature/high- 
pressure electrostatic precipitator. Final report August 1975—August 
1977. Bush, J.R.; Feldman, P.L.; Robinson, M. (Cottrell Environ- 
mental Systems, Inc., Bound Brook, NJ (USA)). Nov 1977. Contract 
EPA-68-02-2104. 85p. NTIS PC A05/MF AOl1. 

Results of a laboratory test demonstrating the feasibility of 
electrostatic precipitation at high temperatures (to 1366°K) and 
pressures (to 3550 kPa) are presented; the corona currents were 
stable at all temperatures. Detailed current/voltage characteristics 
under negative and positive polarity were obtained in dry air, in a 
simulated combustion gas, and in a substitute fuel gas for each 
temperature and pressure level. Major effects of temperature, pres- 
sure, and electrode geometry on precipitator design characteristics 
(sparking voltages, corona starting voltages, and current levels) were 
evaluated. This work has established that no practical temperature 
or pressure limitation exists to the levels tested. A preliminary cost 
estimate is presented for a commercial-size precipitator design ap- 
plied to a commercial fluidized-bed combustor and turbine system. 


10165 (PB—278722) Project manual for full-scale dual alkali 
demonstration at Louisville Gas and Electric Co.--preliminary design 
and cost estimate. Report on Phase 1, October 1976—December 1977. 
VanNess, R.P.; Somers, R.C.; Frank, T.; Lysaght, J.M.; Jashnani, 
I.L. (Louisville Gas and Electric Co., KY (USA); Little (Arthur D.), 
Inc., Cambridge, MA (USA); Combustion Equipment Associates, 
Inc., New York (USA)). Jan 1978. Contract EPA-68-02-2189. 112p. 
NTIS PC A06/MF AOl. 

The report is the project manual for the dual-alkali system, 
designed by Combustion Equipment Associates, Inc./Arthur D. 
Little, Inc. and being installed to control SO2 emissions from Louis- 
ville Gas and Electric Company's Cane Run Unit No. 6 boiler. The 
project consists of four phases: I--preliminary design and cost esti- 
mates; Il--engineering design, corstruction, and mechanical testing; 
III--startup and performance testing; and IV--1 year operation and 
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testing. Developed as po of Phase I, the project manual includes a 
detailed description of the dual-alkali process chemistry, the design 
of the demonstration system at LG and E, material and energy 
balances for the system, specifications of major equipment items and 
offsites, and capital and operating costs. Costs for this application 
have been generalized for new applications on 500 and 1000 MW 
high-sulfur coal-fired boilers. 


10166 (PB—279008) Standards support and environmental 
impact statement. Volume 2. Promulgated standards of performance 
for lignite-fired steam generators. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Emission Standards 
and Engineering Div.). Nov 1977. 34p. (EPA—450/2-76/030b). 
NTIS PC A03/MF AO1. 

A standard of performance for the control of emissions of 
nitrogen oxides from new and modified lignite-fired steam gener- 
ators is being promulgated under the authority of section III of the 
Clean Air Act. When standards of performance for large steam 

enerators were promulgated under Subpart D of Part 60, lignite- 
ired units were exempted from the nitrogen oxides standard (the 
sulfur dioxide and particulate matter standards are applicable to 
lignite-firing) because of a lack of data on attainable levels of 
emission from such units. Since then, sufficient data have been 
obtained to propose and promulgate a standard. This document 
contains summaries of public comments on the proposed standards, 
EPA responses, a discussion of differences between the proposed 
and promulgated standards, and the final environmental impact 
statement as submitted to the Council on Environmental Quality. 


10167 (PB—279011) EPA utility FGD (flue gas desulfurization) 
survey: December 1977—January 1978. Periodic report, July 1977— 
January 1978. Laseke, B.A. Jr. (PEDCO-Environmental, Inc., Cin- 
cinnati, OH (USA)). Mar 1978. Contract EPA-68-01-4147. 291p. 
NTIS PC A13/MF AO1. 

A survey of utility flue gas desulfurization (FGD) systems in 
the U.S. is presented. Information contributed by the utility industry, 
process suppliers, regulatory agencies, and consulting engineering 
firms is summarized. Systems are tabulated alphabetically, by devel- 
opment status (operational, under construction, in planning stages, or 
terminated operations), by utility company, by process supplier, by 
process, by waste disposal practice, and by regulatory class. Data on 
system design, fuel sulfur content, operating history, and actual 
performance are presented. Problems and solutions associated with 
the boilers and FGD systems are discussed. Process flow diagrams 
and FGD system economic data are appended to the report. 


10168 (PB—279635) Controlling SO. emissions from coal-fired 
steam-electric generators: water pollution impact. Volume I. Executive 
summary. Final task report April—December 1977. Sugarek, R.L.; 
Sipes, T.G. (Radian Corp., Austin, TX (USA)). Mar 1978. Contract 
EPA-68-02-2608. 34p. NTIS PC A03/MF AOl1. 

The report gives results of one task in a comprehensive 
program to review a New Source Performance Standards (NSPS) 
for SO2 emissions from coal-fired steam-electric generating plants. 
The results compare two alternative standard to the existing NSPS 
(1.2 Ib SO2/million Btu of heat input): (1) 0.5 Ib SO2/million Btu of 
heat input, allowing credit (as does the existing NSPS) for physical 
coal cleaning or use of low sulfur coal; and (2) 90% removal of SO2 
from stack gases, regardless of original coal sulfur content. The 
comparisons are in terms of their effect on the quality and quantity 
of power plant wastewater effluents and on the amount of plant 
water consumption. 


10169 (PB—279636) Controlling SO. emissions from coal-fired 
steam-electric generators: water pollution impact. Volume II. Techni- 
cal discussion. Final task report, April—December 1977. Sugarek, 
R.L.; Sipes, T.G. (Radian Corp., Austin, TX (USA)). Mar 1978. 
Contract EPA-68-02-2608. 268p. NTIS PC Al2/MF AOl1. 

The report gives results of one task in a comprehensive 
program to review the New Source Performance Standard (NSPS) 
for SO2 emissions from coal-fired steam-electric generating plants. 
The results compare two alternative standards to the existing NSPS 
(1.2 Ib SO2/million Btu of heat input): (1) 0.5 lb SO2/million Btu of 
heat input, allowing credit (as does the existing NSPS) for physical 
coal cleaning or use of low sulfur coal; and (2) 90% removal of SO2 
from stack gases, regardless of original coal sulfur content. The 
comparisons are in terms of their effect on the quality and quantity 
of power plant wastewater effluents and on the amount of plant 
water consumption. Potential effects of SO2 control system effluents 
on the environment are evaluated, and alternative treatment process- 
es are discussed. A total of 108 plant systems were discussed, 
including combinations of three NSPS, five flue gas desulfurization 
(FGD) systems, five coal types, four plant sizes, and sulfur removal 
by coal cleaning. Volumes and quality of wastewater streams varied 
very little from one alternative NSPS to another; all streams can be 
treated adequately using commercially available technologies. How- 
ever, the alternative standards increase total water consumption 8 to 
11%, depending on the FGD process used. Physical coal cleaning 
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plus lime/limestone scrubbing increases total water consumed 8 to 
12%. 


10170 (PB—280173) Cost minimization for coal conversion pollu- 
tion control: a mixed integer programming model. Water resources 
planning series. Torpy, M.F.; Bishop, A.B.; Narayanan, R. (Utah 
State Univ., Logan (USA). Utah Water Research Lab.). Mar 1978. 
Contract DI-14-34-0001-7094. 91p. (UWRL-P—78/001). NTIS PC 
A05/MF AOl1. 

A mixed integer program was structured to identify the least 
cost combinations of recycling and treatment alternatives that can be 
used to control the liquid, solid, and gas waste streams produced 
from a 750-megawatt coal fired steam electric power plant. The 
model compared the ability of methods of liquid stream recycle and 
waste discharge treatment to meet given air and water quality 
standards. The model was then used to study the effects on the 
optimal solution of changes in capital, operation and maintenance, 
and energy and water costs. In addition, the effects on optimum 
system design of changes in particulate and sulfur oxide emission 
standards and stream discharge standards were evaluated. Nonlinear 
cost functions for system components were structured with binary 
integer variables to define the ordinate intercept and with continuous 
variables to define the slopes of total cost curve segments. The 
binary and continuous variables were associated with each other in 
pairs to approximate nonlinear total cost functions of alternative 
pollution control units. The optimal plant design was sensitive to 
increases in capital, operation and maintenance, and energy costs as 
well as air emission standard changes. The model identified the 
optimal treatment unit alternatives and their sizes when segments of 
the total costs and environmental standards were changed. The 
optimal solutions always identified water recycle, rather than stream 
discharge, as the optimal production strategy. (Portions of this 
document are not fully legible) 


10171 Method for regenerating and recycling catalyst for oxida- 
tion of sulfur dioxide. Nambu, M.; Yamamoto, S.; Koiwai, Y. (to 
Nippon Oil Co. Ltd.). US Patent 4,101,635. 18 Jul 1978. Priority date 
14 Sep 1973, Japan. 18p. 

A method for oxidizing sulfur dioxide by contacting a sulfur 
dioxide-containing gas and an oxygen-containing gas with an aque- 
ous solution containing pentavalent vanadium and divalent manga- 
nese as a catalyst is described. The method consists of regenerating 
and recycling the oxidation catalyst which comprises adding at least 
one calcium compound selected from the group consisting of cal- 
cium oxide, calcium hydroxide and calcium carbonate and an 
oxygen-containing gas as an oxidizing agent to at least a part of the 
aqueous solution catalyst used in the oxidation reaction, separating 
the resulting gypsum, and recycling the recovered aqueous solution 
catalyst for use in the oxidation of sulfur dioxide. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 11406 


10172 (AD-A—053559) Applications of multiconductor trans- 
mission line theory to the prediction of cable coupling. Volume V. 
Prediction of crosstalk involving twisted wire pairs. Final technical 
report. McKnight, J.W.; Paul, C.R. (Kentucky Univ., Lexington 
(USA). Dept. of Electrical Engineering). Feb 1978. Contract 
F30602-75-C-0118. 247p. 

A transmission line model of the twisted wire pair is present- 
ed which may be used to compute electromagnetic coupling be- 
tween the twisted wire pair and other circuits. The model is derived 
by representing the transmission line for the twisted wire pair as a 
cascade of uniform loops and ‘abruptly’ nonuniform twists. The 
overall transmission line matrix is found by cascading the chain 
parameter matrices, which represent the loops, with the permutation 
matrices, that represent the twists. Comparisons are presented be- 
tween the twisted wire pair, the straight wire pair, and the single 
wire circuit configurations to determine the relative effectiveness in 
the reduction of electromagnetic coupling. Experimental results are 
compared to the model predictions which verify that the chain 
parameter model is accurate to within + or - 3 dB for frequencies 
such that the line is electrically short (i. e. 1/10 lambda). Finally a 
second model, the low frequency model, is presented and is shown 
to be as accurate as the chain parameter model in the prediction of 
coupling at low frequencies. This low frequency model is very 
appealing in that it is conceptually much easier to model and also 
less time consuming, computationally. (Author) 


10173 (AD-A—053560) Applications of multiconductor trans- 
mission line theory to the prediction of cable coupling. Volume VI. A 
digital computer program for determining terminal currents induced in 
a multiconductor transmission line by an incident electromagnetic 
field. Phase report. Paul, C.R. (Kentucky Univ., Lexington (USA). 
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Dept. of Electrical Engineering). Feb 1978. Contract F30602-75-C- 
0118. 197p. 

The report describes a digital computer program which is 
designed to compute the terminal currents induced in a multiconduc- 
tor transmission line by an incident electromagnetic field. Sinusoidal 
steady state behavior of the line is assumed. The transmission line is 
uniform and consists of n wires and a reference conductor immersed 
in a homogeneous, lossless, linear, isotropic medium. The n wires 
and the reference conductor are assumed to be lossless. The refer- 
ence conductor may be a wire, an infinite ground plane or an 
overall, cylindrical shield. The incident electromagnetic field may be 
a uniform plane wave or a general nonuniform field. The primary 
restriction on the program validity is that the cross sectional dimen- 
sions of the line, e.g., wire separation, must be much less than a 
wavelength. (Author) 


10174 (COO—4206-6) Security assessment of power systems in- 
cluding energy storage. Progress report, July 1, 1978—September 30, 
1978. Carroll, D.P.; Triezenberg, D.M. (Purdue Univ., Lafayette, IN 
(USA). School of Electrical Engineering). Oct 1978. Contract EC- 
77-S-02-4206. 10p. Dep. NTIS, PC A02/MF AO1. 

Progress in assessing the security of power systems is re- 
viewed. Further evaluation has been performed on the previously 
developed simplified model of the current-fed force-commutated 
converter (CFFCC). Validation studies were performed using the 
CFFCC as a control interface between a one-machine, three-bus 
power system equivalent and a superconducting magnetic energy 
storage device. The highlights of this investigation are reported. The 
identification of power system electromechanical models from sys- 
tems measurements, with only normal load variation as a disturbing 
input, is being studied. A maximum liklihood estimation procedure 
has been partly developed. The procedure uses auto correlation 
information as an input rather than the observed time series. 


10175 (PB—277954) Energy utilization in Vermont agriculture. 
Part II. Final report. Burrill, G.; Nolfi, J.; Raufman, D.; Art, H. 
(Center for Studies in Food Self-Sufficiency, Burlington, VT 
(USA)). 1976. 151p. NTIS PC A08/MF AO1. 

The research report is an analysis of a detailed energy ac- 
counting system in agriculture. All stages of the agricultural produc- 
tion process are analyzed, indirect energy inputs as well as direct on- 
site energy inputs. Part II of this two part report focuses on egg and 
dairy production in the state of Vermont. 


10176 (NP-tr—2004) Optical fiber cables for electric power 
system control, Kubota, S.; Naito, M.; Mikoshiba, K.; Shimohori, Y.; 
Okada, S. (Tokyo Electric Power Co., Inc. (Japan); Kansai Electric 
Power Co., Inc., Osaka (Japan); Hitachi Cable, Ltd., Tokyo (Japan)). 
1976. Translation of Japanese report. 20p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

Results are presented of operational tests on W-type optical 
fiber cables to be used for electric power system control. The tests 
were started in May 1976. Transmission loss in operation ranged 
from 4.6 db/km to 6.2 db/km. Transmission bandwidth ranged from 
100 to 400 MHz. Cross-talk attenuation was greater than 60 db. No 
electromagnetic interference was noted during the course of the test. 
The mechanical properties of the cable were as good or better than 
conventional wire cables. Cable splices were made with portable 
equipment in the field, and the average connection loss was 0.3 db. 


AC SYSTEMS, EHV AND UHV 


10177 (BNL—24443) Polymeric films for use on superconducting 
power transmission cables. Muller, A.C. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 28p. (CONF- 
781110—3). Dep. NTIS, PC A03/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

Research on the development of electrical insulation for a 
flexible, helium-cooled superconducting cable for a 138 kV under- 
ground power transmission system is reported. Solid, polyethylene 
or polypropylene tapes were found to best satisfy dielectric require- 
ments. The antioxidant was found to be the major source of dielec- 
tric loss at 100 Hz and 4.2°K, and the selection of the proper type 
and concentration of antioxidant kept tan delta within design limits. 
Acceptable values of yield strength and tensile moduli were obtained 
with several 25 pm-thick, biaxially-oriented, polypropylene films 
laminated to obtain the required tape thickness. Biaxial orientation 
was also found to reduce thermal contraction and increase the 4.2°K 
elongation of the polypropylene films. Work has been started to 
develop a very high modulus, single layer polyethylene tape for use 
with higher voltage superconducting cables. 


10178 (NP-tr—2059) Forced cooling of single-core oil-filled 
cables up to 380 kV. Krupski, J.; Linke, G.; Peschke, E. Translated 
from Elektrizitaetswirtschaft; 74: No. 26, 934-941(1975). 22p. British 
Library Lending Div., Yorkshire, Eng. 





1078 ENERGY RESEARCH ABSTRACTS 


From 1975 there will be an increasing demand for equipment 
for underground heavy-duty transmission circuits feeding the cities 
and conurbations of West Germany. The requirements can no longer 
be met by naturally-cooled three-phase cable-systems. The load- 
carrying capacity can be considerably increased by intensive cooling 
techniques, permitting cable applications to be extended into the 
field of heavy-duty transmission. With single-conductor oil-insulated 
cables cooled at their surface by water, the rating at 110 kV, for 
example, can be raised to 500 MVA, and at 380 kV to 1500 MVA. 
Through the application of external water-cooling, ehv cables of a 
known and proven design will be capable of reliably coping with the 
transmission ratings anticipated in the next 10 to 20 years. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 10152, 10156, 10843 


10179 (BMFT-FB-K—77-15) Development of process computer 
programs for the early detection of operation disturbances. Geiss, G.; 
Sengler, G. (Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.)). Sep 1977. 37p. (In German). Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

Special reactor programs suited for process computers were 
written in order to calculate the pressure and temperature stress of 
the pressure vessel, the local power density and departure from 
nuclear boiling, using measured values of an activated ball-column. 
Programs supervise and check the control rod drives and record 
failures of the incoreinstrumentation. 


10180 International proliferation of nuclear weapons. Johnson, 
B. (International Institute for Environment and Development). pp 
235-249 of Nuclear power and the energy future. A Royal Institution 
forum. London; Symposium Press (1977). 

From Forum on nuclear power and the energy future; 
London, UK (11 Oct 1977). 

The aim in this paper is to show first that the social argument 
for spreading nuclear electricity in the Third World is refutable; 
secondly why the greatest obstacle to a potentially manageable 
situation as regards geographic spread in the use of nuclear power 
reactors is pressure for premature fuel reprocessing and commitment 
to the breeder reactor; thirdly why the international system for 
safeguarding ‘peaceful’ nuclear technology is dangerously inad- 
equate; and fourthly the measures which are believed to be required 
before further export of nuclear power technology should go ahead. 


10181 (NTIS/PS—78/0384) Energy parks (A bibliography with 
abstracts). Report for 1964—March 1978. Hundemann, A.S. (Nation- 
al Technical Information Service, Springfield, VA (USA)). Apr 
1978. 74p. NTIS PC NO1/MF NO1. 

Energy centers wherein nuclear facilities are clustered in and 
delimited to a relatively small number of locations throughout the 
United States are discussed in this bibliography of Federally-funded 
research. Topic areas cover technical, environmental, and socioeco- 
nomic factors involved in facilities siting including resource require- 
ments, atmospheric considerations regarding the impact of heat 
dissipation, and comparisons between dispersed nuclear power plants 
and nuclear energy centers. (Contains 68 abstracts) 


10182 (NUREG/CR—0369) Reactor operating experiences, 
1975—1977. (Oak Ridge National Lab., TN (USA)). 31 Aug 1978. 
Contract W-7405-ENG-26. 24lp. (ORNL/NUREG/NSIC—144). 
Dep. NTIS, PC Al1/MF AO1. 

The compilation contains those experiences reported during 
the period January 1975 through December 1977 and selected for 
publication in the NRC bulletins, Current Events and Operating 
Experience. The reports in Current Events are presented in the 
order in which they appeared in individual issues, with the issues 
arranged in chronological order. The issues of Operating Experience 
are also arranged chronologically. A keyword index has been pre- 
pared using the NSIC thesaurus of indexing terms. In addition, a 
permuted-title index is included to assist the reader in locating 
reports of interest. 


10183 Reflections on power plant processes with different heat 
transfer agents for future nuclear power plants. Schilg, G.; Hahn, W.; 
Soergel, G. (Technische Univ., Dresden (German Democratic Re- 
public). Sektion Energieumwandlung). Kernenergie; 21: No. 9, 266- 
275(Sep 1978). (In German). 

On the basis of investigations carried out with regard to 
processes in nuclear power plants some features of the closed gas 
turbine process with helium as the working medium, of the gas 
condensation process with N2O, as the heat transfer agent, and of a 
coupled process consisting of a superheated steam cycle and a 
potassium cycle, are discussed. Special regard is given to the cycle 
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itself, to the layout of associated turbomachines, and to the concept 
of complex experimental plants for preliminary studies of such 
power plant processes. 


10184 Principles of education and training of plant engineers for 
nuclear power stations. Ackermann, G.; Meyer, K. (Ingenieurhochs- 
chule Zittau (German Democratic Republic)); Brune, W. (VEB 
Kernkraftwerk Bruno Leuschner, Greifswald (German Democratic 
Republic). Betriebsteil Kernkraftwerk Rheinsberg); Raub, A. (Minis- 
terium fuer Kohle und Energie, Berlin (German Democratic Repub- 
lic)). Kernenergie; 21: No. 8, 232-234(Aug 1978). (In German). 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 - 13 May 1977). 

Experience in education and advanced training of nuclear 
engineers in the GDR is reviewed. The basic education of engineers 
is carried out at universities and colleges. Graduate engineers who 
have been working in non-nuclear industries for a longer time 
receive their basic education in nuclear engineering through post- 
graduate studies. Graduate engineers with a basic knowledge of 
nuclear engineering are trained at the Nuclear Power Plant School 
of the Rheinsberg nuclear power plant and at the nuclear power 
plants of the GDR under operational conditions relating to their 
future job. In addition to basic theoretical knowledge, training at a 
nuclear power plant simulator plays an important role. This permits 
training of the staff under normal operating conditions including 
transient processes and under unusual conditions. Further particular 
modes of advanced professional training such as courses in radiation 
protection and further postgraduate studies are described. This 
system of education has proved successful. It will be developed 
further to meet the growing demands. 


10185 Energy policy in the United States. McCormack, M. Nucl. 
Eng. Des.; 48: No. 1, 1-8(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Energy policy in the United States is examined with particu- 
lar regard to the nuclear power industry. The advantages of nuclear 
power over conventional and other sources are presented and the 
vigorous expansion of research and development is advocated. 
Future energy supplies are discussed and the author stresses the 
necessity for continued research into breeder technology. 


10186 New nuclear power plants in the Federal Republic of 
Germany 1978. Atomwirtsch., Atomtech.; 23: No. 4, 164-177(Apr 
1978). (In German). 

A survey in tabular form of all nuclear power plants in 
operation up to March 1978 is followed by various chapters describ- 
ing the main data of the 12 power reactors now under construction. 
Finally, 11 nuclear power plant projects are described. 


10187 Atw statistics: 1977 worldwide survey of nuclear power 
stations. Nuclear power generation, statistics of suppliers and coun- 
tries, new orders. Aftomwirtsch., Atomtech.; 23: No. 3, 138-141(Mar 
1978). (In German). 

The 1977 atw statistics comprises five tables: a worldwide 
survey of nuclear power stations according to countries and reactor 
types and a survey of nuclear power station in the Western world 
according to reactor manufacturers, both reflecting the status as of 
December 31, 1977, an outline of nuclear power plants ordered in 
1977, and the electricity generation statistics of the nuclear power 
plants in operation worldwide in 1977. According to the survey, a 
total of 208 nuclear power stations were in operation in 22 countries 
with a total of 98,500 MWe by the end of 1977. Another 357 nuclear 
power stations with 340,000 MWe were under construction or 
ordered in 33 countries, which adds up to a total 565 plants with 
438,000 MWe. In 1977, only 12 nuclear power plants with a total 
capacity of 13,000 MWe were ordered. The overall electricity 
generation from nuclear power stations worldwide (excluding CO- 
MECON countries) in 1977 was 469,540 GWh. The cumulated gross 
electricity generation of all these plants from their respective com- 
— dates to December 31, 1977, amounted to 2,199,854 
GwWh. 


10188 Cooperation of CMEA-member states in the development 
of various types of power reactors, including certain aspects of their 
nuclear fuel cycles. Barbur, I.; Barchenkov, A.; Molnar, L.; Panasen- 
kov, A.; Tolpygo, V.; Khake, V.; Shcherbinin, B. At. Energ. (USSR); 
43: No. 5, 402-408(Nov 1977). (In Russian). 

Major achievements in the international cooperation between 
CMEA-member states in the field of nuclear science and technology 
are shortly surveyed. Total NPP generating capacity of the coun- 
tries has increased from 1.1 GWe in 1971 to 7.5 GWe in 1975. The 
growth has become possible due to serial production of the WWER- 
440 reactors. Economic comparative evaluations of several scenarios 
of nuclear power developments in the future show that an integrated 
nuclear power system of the member-states is superior to others in 
all respects. Achievements in the field of the external fuel cycle are 
also summarized. Specifications of a spent fuel reprocessing plant 
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(1500 tonnes per year) have been developed. Technology of waste 
underground disposal has been worked out. Spent fuel railway 
shipment rules have been prepared. Cooperative efforts in radiation 
protection have ensured the safe running of the NPP’s with negligi- 
ble environmental impact. The growing role of international cooper- 
ation and planning in nuclear engineering industries is emphasized. 


10189 Nuclear power in the USSR and its prospects. Rev. Prum. 
Obchodu; 2: No. 8, 30-33(Aug 1977). (In Czech). 

The economic and environmental advantages of nuclear 
power plants are shown. Between 1976 and 1980 nuclear power 
plants are planned to be commissioned whose total output will be 13 
to 15 mill. kW. The development of nuclear power in the European 
part of the USSR is to have priority. In 1976 to 1980 series 
production of 1000 MW reactors with two 500 MW turbines should 
be introduced and 1500 MW reactors are to be developed. A brief 
description is given of reactor types built in the USSR. 


10190 Significance of plutonium for nuclear power and opposition 
to its use. Valvoda, Z. Jad. Energ.; 23: No. 8, 305-309(Aug 1977). (In 
Czech). 

The annual production of plutonium in the individual reactor 
types is shown and the annual and cumulative production in capital- 
ist countries between 1975 and 2000 is estimated. The use is dis- 
cussed of plutonium as FBR type reactor fuel and plutonium recycle 
in light-water reactors is economically justified. The basic hygiene 
characteristics of Pu are indicated and Pu health risks are compared 
with those of other toxic substances. The question is discussed of 
possible contamination with Pu in normal or emergency operation of 
nuclear facilities, of very high-active Pu-containing waste processing 
and of the misuse of plutonium by terrorists. It is shown that 
although plutonium cannot be considered to be harmless, thirty 
years of experiences have proved that it does not pose a major risk 
provided safety regulations are observed. 


10191 Energie nucleaire et energie electrique. (Nuclear energy 
and electric power). Boutin, P.; Boutin, P.; Guinier, G.; Mouney, H.; 
Vincent, F. Paris, France; Eyrolles (1977). 122p. (In French). 

The principal scientific aspects of some technical problems 
posed by nuclear energy utilization and its transformation into 
electric power are discussed. Two types of reactors are envisaged in 
the framework of the present French programs: pressurized water- 
enriched uranium reactors, and the sodium cooled, fast neutron 
breeder reactors. After having introduced the concepts of cross 
sections and radioactive equilibrium, some important questions are 
outlined: the concept of reactor criticality, the role of delayed 
neutrons in reactor control, the enrichment of uranium in the 235 
isotope. The scientific bases of radioprotection are given: definition 
of the absorbed dose and dose equivalent; examples of dose determi- 
nation during an irradiation, of external origin or due to a radioac- 
tive contamination. Some aspects including the economy of nuclear 
power production have been voluntarily rejected, emphasis being 
put on the bases allowing a fruitful consultation of a more specialized 
technical and scientific literature in the field. 


10192 Machine-produced list of journals in the Basic Library of 
the Czechoslovak Atomic Energy Commission in the Nuclear Research 
Institute. Vymetal, L. Tech. Knih.; 21: No. 9, 239-249(1977). (In 
Czech). 

The system is described of using a computer for making the 
list of periodicals stored in the library of the Nuclear Research 
Institute and in the libraries of three other institutes which serve the 
Czechoslovak Atomic Energy Commission. The use of computer- 
produced lists is labour-saving and allows processing additional 
information from inputted data without staff increases. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 10246, 10356, 10359, 10447, 
10460, 10463, 10586, 10587, 10588, 10589, 10638, 10641, 10645, 
10656, 10673, 10674, 10676, 10678, 10679, 10685, 10692, 10696, 
10698, 10711, 10750, 10756, 10760, 10761, 10763, 10764, 10773, 
10774, 10775, 10776 


10193 (BMFT-FB-K—77-17) Irradiation experiments with boil- 
ing water reactor fuel rods in the Forschungsreaktor 2 at Juelich. von 
Jan, R. (Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1977. 45p. (In German). Dep. NTIS (US Sales 
Only), PC A04/MF AOl. 

Shorttime irradiation tests with BWR fuel rods containing 
normal and annular pellets have been performed and evaluated at the 
KfA-Juelich. The calculated heat transfer in the gap and the tem- 
perature distribution in the pellet were in good agreement with the 
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experimental data. After overpower transients the UO:-fuel was 
melted - as predicted - in the central zone. No interaction with the 
cladding material was observed, the dishing stopped the displace- 
ment of the molten UO; in the rod. 


10194 (CDAP-TR—78-032) FRAPCON-1: a computer code for 
the steady state analysis of oxide fuel rods. Berna, G.A.; Bohn, M.P.; 
Coleman, D.R.; Lanning, D.D. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Aug 1978. Contract EY-76-C-07-1570. 173p. 
Dep. NTIS, PC A08/MF AO1. 

FRAPCON is a FORTRAN IV computer code which pre- 
dicts the steady state long-term burnup response of a light water 
reactor fuel rod. The coupled effects of fuel and cladding deforma- 
tion, temperature, and internal gas pressure on the behavior of the 
fuel rod are considered in determining fuel rod response. The 
cladding deformation model includes multi-axial, elasto-plastic analy- 
sis and considers both primary and secondary creep. The fuel 
temperature model considers the effects of fuel cracking and reloca- 
tion in determining the fuel temperature distribution. Burnup de- 
pendent fission gas generation and release is included in calculating 
fuel rod internal pressure. An integral fuel rod failure subcode 
determines failure and failure modes based on the operating condi- 
tions at each timestep. The material property subcode, MATPRO, 
provides gas, fuel and cladding properties to the computational 
subcodes in FRAPCON. No material properties need to be supplied 
by the code user. FRAPCON is a completely modular code with 
each major computational subcode isolated within the code and 
coupled to the main code by subroutine calls and data transfer 
through argument lists. FRAPCON is soft-coupled to the transient 
fuel rod code, FRAP-T, to provide initial conditions to initiate 
analysis of such off-normal transients as a loss-of-coolant accident. 
The code is presently programmed and running on a CDC 7600 
computer. 


10195 (COO—4066-3) Assessment of fuel concepts. Bailey, W.J.; 
Barner, J.O. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1978. Contract EY-76-C-02-4066;EY-76-C-06-1830. 92p. 
(PNL—2490). Dep. NTIS, PC A05/MF AO1. 

The relative merits of various LWR UO, fuel concepts with 
the potential for improved power-ramping capability were qualita- 
tively assessed. In the evaluation, it was determined that of the 
various concepts being considered, those that presently possess an 
adequately developed experience base include annular pellets, clad- 
ding coated with graphite on the inner surface, and packed-particle 
fuel. Therefore, these were selected for initial evaluation as part of 
the Fuel Performance Improvement Program. For this program, 
graphite-coated cladding is being used in conjunction with annular 
pellet fuel as one of the concepts with the anticipation of gaining the 
advantage of the combined improvements. The report discusses the 
following: the criteria used to evaluate the candidate fuel concepts; a 
comparison of the concepts selected for irradiation with the criteria, 
including a general description of their experience bases; and a 
general discussion of other candidate concepts, including identifying 
those which may be considered for out-of-reactor evaluation as part 
of this program, those for which the results of other programs will 
be monitored, and those which have been deleted from furtaer 
consideration at this time. 


10196 (COO—4066-6) Fuel performance improvement program. 
Quarterly progress report, January—March 1978. Crouthamel, C.E. 
(comp.). (Consumers Power Co., Jackson, MI (USA); Exxon Nucle- 
ar Co., Inc., Richland, WA (USA); Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Apr 1978. Contract EY-76-C-02-4066;EY-76- 
C-06-1830. 75p. Dep. NTIS, PC A04/MF AO1. 

The Fuel Performance Improvement Program has as its ob- 
jective the identification and demonstration of fuel concepts with 
improved power ramp performance. Improved fuels are being 
sought to allow reduction or elimination of fuel related operating 
guidelines on nuclear power plants such that the fuel may be power 
maneuvered within the rates allowed by the system technical specifi- 
cations. The program contains a combination of out-of-reactor stud- 
ies, in-reactor experiments and in-reactor demonstrations. Fuel con- 
cepts initially being considered include annular pellets, cladding 
internally coated with graphite and packed-particle fuels. The per- 
formance capability of each concept will be compared to a reference 
fuel of contemporary pellet design by irradiations in the Halden 
Boiling Water Reactor. Fuel design and process development is 
being completed and fuel rod fabrication will begin for the Halden 
test rods and for the first series of in-reactor experiments. The in- 
reactor demonstrations are being performed in the Big Rock Point 
reactor to show that the concepts pose no undue risk to commercial 
operation. Additional concepts may be considered as the result of a 
state-of-the-technology review of fuel-cladding interaction and as- 
sessment of fuel concepts and the out-of-reactor studies. The results 
of the program will be used to establish the technical bases for 
design of fuels with improved power ramp performance. 
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10197 (IAEA—202, pp 37-38) Present status of surveillance 
tests for nuclear reactor vessels in Japan. Miyazono, S. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

In the presentation is explained the present state of surveil- 
lance for Light Water Power Reactors in Japan by comparing 
ASTM Designation, E185-73 and JEAC Standard, JEAC 4201-1970 
which are issued by the American Society for Testing and Materials 
and Japan Electric Association, respectively and some future sub- 
jects will be proposed. 


10198 (IAEA—202, pp 61-69) Reactor vessel surveillance pres- 
ent practice and future trends in Switzerland. Prantl, G. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)); 
Varga, T. (Sulzer Bros. Ltd., Winterthur (Switzerland)); Njo, D.H. 
(Nuclear Safety Div. (ASK), Federal Office of Energy, Wuerenlin- 
gen, Switzerland). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

Topics discussed include the surveillance program for the 
existing LWR-plants; problems arising from the use of conventional 
impact test specimens (V-notch); attempts to replace these by im- 
proved specimens, modelling actual flaws more closely; choice of 
specimens in order to get material data, enabling the application of 
elastic and eventually elastic-plastic fracture mechanics methods 
(precracked ISO-V; three point bend specimens); and withdrawal 
schedule tailored to the individual conditions in a LWR-vessel 
(accelerated irradiation of the specimens with respect to the wall, 
projected properties of material over the life of the reactor). 


10199 (IAEA—202, pp 39-46) Material surveillance programme 
of pressure vessel steels in India. Sivaramakrishnan, K.S. (Bhabha 
Atomic Research Centre, Bombay (India). Radiometallurgy Sec- 
tion). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

The surveillance programme of pressure vessel steels in India 
is reviewed. Details concerning Tarapur and Rajasthan nuclear 
power plants are presented. Tests to be carried out in the BARC Hot 
Laboratory Facilities on the irradiated specimens are described. 


10200 (IAEA—202, pp 1-10) Surveillance as a complement to 
irradiation embrittlement studies: Status and needs. Steele, L.E. 
(Naval Research Lab., Washington, D.C. (USA)). 1977. 

From Meeting on reactor pressure vessel surveillance; Pizen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

The history of the study of radiation embrittlement of reactor 
pressure vessel steels has gone through three stages in the USA. 1) A 
scientific curiosity. 2) Empirical or laboratory evaluation of typical 
steels, and 3) Integration of the scientific and empirical to advance 
status and evolve standard techniques. The current stage is one in 
which surveillance data compliments the laboratory studies which 
characterized Stage 3. The early USA surveillance programs were 
generally analyzed by the same people who were the primary 
laboratory investigators. An effort must be made to continue this 
type of collaboration as a useful two-way learning procedure though 
it will become more and more difficult as nuclear power is broadly 
commercialized. The current status of both types of USA programs 
will be presented to encourage the most advantageous use of data 
from both sources. At this time about 25 USA nuclear power 
reactors have operated long enough to have provided initial surveil- 
lance or dosimetry results. An effort will be made to summarize the 
general status of these in order to: 1) Provide complimentary data to 
laboratory studies. 2) Assess directions in handling the problems of 
radiation embrittlement. 3) Note lessons learned for improving sur- 
veillance efforts in the future. 4) Identify possible research tasks for 
the future to support in-service surveillance and other measures. 5) 
Justify facts advancing surveillance requirements to status of nation- 
al codes and standards. 6) Justify facts requiring changes in current 
national codes and standards. A plan will be presented along with an 
introduction of each member of the USA delegation for systematic 
presentation of the status of reactor vessel surveillance in the USA. 


10201 (L[AEA—202, pp 231-232) Report about acoustic emission 
analysis on the reactor pressure vessel of the first Austrian nuclear 
power plant. Wischin, K.K. 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

The acoustic emission analysis performed in conjunction with 
the hydraulic test of the reactor pressure vessel of the Tullnerfeld 
nuclear power plant is briefly described. 
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10202 (IAEA—202, pp 99-110) Reactor vessel material surveil- 
lance program, 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

A draft of the Reactor vessel surveillance programme in Italy 
is presented. It covers the scope of the programme, its criteria, 
material selection procedures, test specimens as well as their types, 
orientation and location, withdrawal schedule, flux measurements, 
description of test results. 


10203 Quality data systems. Bergman, J.E.; Patterson, R.G. 
(General Electric Co., Wilmington, N.C. (USA)). pp 467-471 of 
Nuclear fuel quality assurance. Vienna; International Atomic Energy 
Agency (1976). 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

General Electric’s Nuclear Fuel Department data system 
strategy of multifunctional system integration and specific applica- 
tions of data systems for the Quality Assurance Programme is 
detailed. Descriptions of two manufacturing control systems and 
their function in satisfying quality data requirements are included. 
The timesharing quality data system developed for processing labo- 
ratory, traceability and material release data in the Fuel Manufactur- 
ing Operation is described. In addition, specific references are made 
to those areas where significant time reductions have been realized 
through the utilization of mechanized data-handling systems. 


10204 (LA—7528-M) Portable active neutron interrogation 
system for light-water reactor fuel assemblies. Brandenberger, J.D.; 
Menlove, H.O.; Medina, E. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1978. Contract W-7405-ENG-36. 17p. Dep. NTIS, PC 
A02/MF AOl1. 

The portable active interrogation assay system for light water 
reactor fuel assemblies is described. Methods for its calibration and 
use are given and results of several tests are presented that indicate 
the results to be expected from the instrument. 


10205 (NUREG/CR—0136) Modeling of crack growth in oxi- 
dized Zircaloy cladding during thermal-shock conditions. Majumdar, 
S. (Argonne National Lab., IL (USA)). May 1978. Contract W-31- 
109-ENG-38. 59p. (ANL—78-44). Dep. NTIS, PC A04/MF AOl1. 

Zircaloy cladding has been modeled as a series of infinitely 
long, concentric, hollow thin cylinders, each having orthotropic 
elastic and heat-conduction properties, as functions of temperature 
and oxygen content. The same finite-element model is used to 
perform both heat-transfer and stress-analysis calculations for the 
thermal-shock loading. At every time step, a transient heat-transfer 
analysis is followed by stress analysis and crack-growth analysis. A 
computer program is written to perform all calculations. Important 
parameters that control fracture of the oxidized tube during a 
thermal shock are discussed, and recommendations are made for 
future improvements of the proposed model. 


10206 (NUREG/CR—0309) Test of 6-in.-thick pressure vessels. 
Series 3: intermediate test vessel V-7B. Bryan, R.H.; Holz, P.P.; 
Merkle, J.G.; Smith, G.C.; Smith, J.E.; Stelzman, W.J. (Oak Ridge 
National Lab., TN (USA)). 6 Oct 1978. Contract W-7405-ENG-26. 
150p. (ORNL/NUREG—38). Dep. NTIS, E04/MF E04. 
Intermediate test vessel V-7 was repaired a second time and 
retested hydrostatically as vessel V-7B. The flaw for this test had the 
same geometry as that for the first two tests, that is, a sharp outside 
surface flaw 547 mm long by about 135 mm deep in the 152-mm- 
thick test cylinder. The V-7B flaw was situated in the heat-affected 
zone of a half-bead weld repair made according to Section XI of the 
ASME Boiler and Pressure Vessel Code. The vessel failed as expect- 
ed by ligament rupture at a pressure of 152 MPa, which is slightly 
higher than that observed in the two previous tests. The rupture 
pressure was sustained for a short time, during which the flaw 
continued to tear slowly. The test demonstrated that the flaw in the 
weld repair region was as stable as those in the original base metal at 
the test pressures. The test also demonstrated that the repaired and 
flawed vessel was capable of carryng more than twice the design 
load without failure. Pretest analyses and test data are included. 


10207 Application of the warm water injection method to improve 
the efficiency of in-core wet sipping for leaker detection. Uchida, S. 
(Hitachi Ltd., Ibaraki, Japan); Utamura, M.; Yusa, H.; Maki, H. 
Nucl. Technol.; 40: No. 1, 79-88(Aug 1978). 

To improve the efficiency of in-core wet sipping leaker 
detection, a warm water injection method was developed. The 
method was characterized by pouring warm water into the channel 
box through the sipper cap and replacing all the water originally 
present with the poured water. Basic experiments were performed to 
determine the efficiency of the method. Mockup experiments were 
undertaken to confirm this and to ascertain the effects of operational 
conditions on the efficiency. These were done by the sipping proce- 
dures by means of a facility that included a full-scale 8 x 8 simulated 
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fuel assembly. It was demonstrated that (a) the efficiency of detec- 
tion for bottom leaks increased about a hundred times over the 
commonly used method, and (b) the increase in efficiency came from 
flattening the temperature distribution along the axial direction and 
exciting the natural convection flow in the whole assembly to 
promote the fission product transfer. Optimal operational conditions 
for the method were also proposed. 


10208 Calculation model for predicting concentrations of radioac- 
tive corrostion products in the primary coolant of boiling water 
reactors. Uchida, S. (Hitachi Ltd., Japan); Kikuchi, M.; Asakura, Y.; 
Yusa, H.; Ohsumi, K. Nucl. Sci. Eng.; 67: No. 2, 247-254(Aug 1978). 
A calculation model was developed to predict the shutdown 
dose rate around the recirculation pipes and their components in 
boiling water reactors (BWRs) by simulating the corrosion product 
transport in primary cooling water. The model is characterized by 
separating cobalt species in the water into soluble and insoluble 
materials and then calculating each concentration using the follow- 
ing considerations: (1) Insoluble cobalt (designated as crud cobalt is 
deposited directly on the fuel surface, while soluble cobalt (designat- 
ed as ionic cobalt) is adsorbed on iron oxide deposits on the fuel 
surface. (2) Cobalt-60 activated on the fuel surface is dissolved in the 
water in an ionic form, and some is released with iron oxide as crud. 
The model can follow the reduction of ®Co in the primary cooling 
water caused by the control of the iron feed rate into the reactor, 
which decreases the iron oxide deposits on the fuel surface and then 
reduces the cobalt adsorption rate. The calculated results agree 
satisfactorily with the measurements in several BWR plants. 


10209 Response time verification of in situ hydraulic pressure 
sensors in a nuclear reactor. Foster, C.G. (to Electric Power Re- 
search Inst., Inc.). US Patent 4,102,175. 25 Jul 1978. Filed date 15 
Oct 1976. 12p. 

A method and apparatus for verifying response time in situ of 
hydraulic pressure and pressure differential sensing instrumentation 
in a nuclear circuit is disclosed. Hydraulic pressure at a reference 
sensor and at an in situ process sensor under test is varied according 
to a linear ramp. Sensor response time is then determined by com- 
parison of the sensor electrical analog output signals. The process 
sensor is subjected to a relatively slowly changing und a relatively 
rapidly changing hydraulic pressure ramp signal to determine an 
upper bound for process sensor response time over the range of all 
pressure transients to which the sensor is required to respond. Signal 
linearity is independent of the volumetric displacement of the proc- 
ess sensor. The hydraulic signal generator includes a first pressuriza- 
ble gas reservoir, a second pressurizable liquid and gas reservoir, a 
gate for rapidly opening a gas communication path between the two 
reservoirs, a throttle valve for regulating rate of gas pressure equal- 
ization between the two reservoirs, and hydraulic conduit means for 
simultaneously communicating a ramp of hydraulic pressure change 
between the liquid/gas reservoir and both a reference and a process 
sensor. By maintaining a sufficient pressure differential between the 
reservoirs and by maintaining a sufficient ratio of gas to liquid in the 
liquid/gas reservoir, excellent linearity and minimal transient effects 
can be achieved for all pressure ranges, magnitudes, and rates of 
change of interest. 


10210 Description of a study for the thermal anneal of neutron- 
embrittled reactor vessel materials. Mager, T.R. (Westinghouse Elec- 
tric Corp., Pittsburgh); Marston, T.U. J. Eng. Mater. Technol.; 100: 
No. 3, 272-278(Jul 1978). 

A number of early light water reactor plants were construct- 
ed from materials having low initial Charpy upper shelf values and 
high copper and phosphorus content. As these elements have been 
shown to contribute the most to the radiation sensitivity of reactor 
pressure vessel material, there is a possibility that thermal annealing 
of the beltline regions of these vessels may become necessary to meet 
Nuclear Regulatory Commission requirements for continued oper- 
ation. Recognizing the possibility that thermal annealing treatment 
of the reactor vessel may become a reality, a program was started to 
determine the kinetics and mechanisms of thermal annealing to 
restore preservice fracture toughness and to develop engineering 
procedures for ready application to large-scale nuclear pressure 
vessels. This paper presents the program scope required for estab- 
lishing the feasibility of and methodology for an in situ thermal 
anneal of an embrittled reactor vessel. 


10211 Towards an elastic-plastic fracture mechanics predictive 
capability for reactor piping. Kanninen, M.F.; Broek, D.; Hahn, G.T.; 
Marschall, C.W.; Rybicki, E.F.; Wilkowski, G.M. (Battelle Colum- 
bus Labs., Ohio (USA)). Nucl. Eng. Des.; 48: No. 1, 117-134(Jun 
1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Intergranular stress corrosion cracks have been discovered in 
the recirculation bypass piping and core spray lines of several boiling 
water reactor (BWR) plants. These cracks initiate in heat-affected 
zones of girth welds and grow circumferentially by combined stress 
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corrosion and fatigue. Reactor piping is mainly type 304 stainless 
steel, a material which exhibits high ductility and toughness. A test 
program described in this paper demonstrates that catastrophic crack 
growth in these materials is preceded by considerable amounts of 
stable crack growth accompanied by large plastic deformation. 
Thus, conventional linear elastic fracture mechanics, which only 
applies to the initiation of crack growth in materials behaving in a 
predominantly linear elastic fashion, is inadequate for a failure analy- 
sis of reactor piping. This paper is based upon research initiated by a 
need to develop a realistic failure prediction and a way to delineate 
leak-before-break conditions for reactor piping. An effective engi- 
neering solution for the type of cracks that have been discovered in 
BWR plants was first developed. This was based upon a simple net 
section flow stress criterion. Subsequent work to develop an elastic- 
plastic fracture mechanics methodology has also been pursued. A 
survey of progress being made is described. 


10212 Research on structural integrity of pressure boundary in 
light water reactor design. Ando, Y. (Tokyo Univ. (Japan). Faculty 
of Engineering). Nucl. Eng. Des.; 48: No. 1, 135-147(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

This paper is a review of the recent researches performed and 
planned in Japan relevant to the structural integrity of the pressure 
boundary in light water reactor designs. Various aspects of relevant 
work on materials, pressure vessel and piping models are described. 


10213 Preliminary design of a containment to withstand core melt 
for a 1300 MWe LWR system. Stevenson, J.D. (J.D. Stevenson 
Consultants Division, A.G. McKee and Co., Cleveland, Ohio, USA). 
Nucl. Eng. Des.; 48: No. 1, 157-165(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Several of the possible accident sequences is presented includ- 
ing postulated reactor core melt of such probability that typical light 
water reactor nuclear power stations are not specifically designed to 
migitate their affects are identified. A conceptual design is described 
and a preliminary cost study for a passive containment system 
designed to mitigate the consequences of such low probability acci- 
dent sequences. The conceptual design thus developed appears to 
offer an economic alternative to underground siting or more elabo- 
rate and redundant emergency core cooling systems. 


10214 Theoretical investigation of the local and the global compo- 
nents of the neutron noise field in a boiling water reactor. Behringer, 
K.; Kosaly, G.; Kostic, Lj. (Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen (Switzerland)). Helv. Phys. Acta; 51: No. 1, 
109-110(18 May 1978). 

From Swiss Physical Society autumn meeting; Berne, Swit- 
zerland (7 - 8 Oct 1977). 


10215 Start-up practice at a nuclear power station with a boiling 
water reactor. Freier, R.K. (Hamburgische Electricitaets-Werke 
A.G. (Germany, F.R.). Abt. Chemie und Physik); Sauerwald, R. 
(Kernkraftwerk Brunsbuettel G.m.b.H. (Germany, F.R.). Chemie 
und Strahlenschutz). VGB Kraftwerkstech.; 58: No. 1, 53-54(Jan 
1978). (In German). 

From VGB conference on chemistry in power stations and 
VGB conference on feed-water with informative exhibition; Essen, 
Germany, F.R. (29 - 30 Sep 1977). 

The ingress of corrosion products into a boiling water reactor 
causes considerable operational disadvantages. In order to prevent 
the common corrosion attack by pure water (electrical conductivity 
<0.15/uS/cm) on ferrous components with in the preheater stage 
appropriate water treatment for start-up operation is essential and 
attainable. Hydrogen peroxide has proved successful in relation to 
specific application to power stations. Implementation and results 
obtained are described in this paper. 


10216 Environmental qualification test of electrical equipment 
for BWR nuclear power plants. Nakajima, T.; Sueki, T.; Itoh, T.,; 
Zamoto, A. (Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Toshiba Rebyu; 33: No. 1, 43-46(Jan 1978). (In 
Japanese). 

Components or equipment used for safety systems in nuclear 
power plants are required high reliability. Electric apparatus, for 
instance motors, instruments, valves and cables used in safety sys- 
tems should be operated satisfactorily even under abnormal condi- 
tions. To meet such a requirement, qualification tests have been 
made in Toshiba with good results. 


10217 Instability in current flow in a model of a light water 


reactor. Capitaine, 
1977). (In German). 

Components of measuring equipment for the model of a light 
water (nuclear) reactor include a Brueel and Kjaer capacitative 
pressure generator, an oscillator, a reactance converter and a vari- 


G. Schweiz. Bauztg.; 95: No. 47, 848-857(24 Nov 
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able filter. Pressure values measured in actual model experiments 
near the thermal shield of the reactor are given. Amplitude probabil- 
ity, density and other factors are analysed as functions of the axial 
and circumferential geometrical parameters. A summary is given for 
the results of boundary layer flow conditions in the ducts and near 
the vessel walls; graphical functions plotted include the spatial 
correlation coefficients. 


10218 Intake structure for cooling water to cool power plants. 
Koeth, D. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,624,548/C/. 27 Oct 1977. 
3p. (In German). 

River water is often taken to cool nuclear power plants which 
is fed to the nuclear power plant in several extraction canals. In 
order to improve security measures against acts of sabotage, it is 
suggested to have water intake canals between the extraction canals 
and the plant which are particulary protected and at the take-over 
point of the extraction into the intake canals, to have a revolvable 
drum in the form of a rake. The intake canals are entirely below the 
height of the river water level. 


10219 Long-term operating experience with U and Pu fuel ele- 
ments in the Gundremmingen power plant. Eickelpasch, N.; Seepolt, 
R. Energie; 29: No. 10, 326-329(Oct 1977). (In German). 

On November 12, 1977, it was exactly eleven years since the 
KRB had been synchronized with the electricity network for the 
first time. Since then, more than 1,000 fuel element clusters have 
been irradiated in this reactor, and a lot of experience has been 
gained. The authors describe the changes in the fuel elements over 
the years. 


10220 Fuel element clusters for thermal nuclear reactors with 
burnable reactor poisons. Macnabb, W.V. (to General Electric Co., 
Schenectady, N.Y. (USA)). German(FRG) Patent 1,948,819/B/. 15 
Sep 1977. 5p. (In German). 

In order to shave the differntial power peaks of a heteroge- 
neous BWR, it is proposed to insert the plutonium into the fuel rods 
which are arranged at a distance of less than the diffusion length of 
the neutrons from a fuel rod which contains burnable reactor poison. 
If the reactor poison is contained only in one section of the fuel rod, 
the plutonium, too, will be contained only in one section of the 
neighbouring fuel rods, at the same height as the reactor poison. 


10221 Instrument for nuclear reactor. Neissel, J.P.; Hendon, 
H.H.; Terhune, J.H. (to General Electric Co., Schenectady, N.Y. 
(USA)). German(FRG) Patent 2,634,532/A/. 17 Feb 1977. 21p. (In 
German). 

A neutron detector configuration for use in a reactor core 
with thermal neutrons and a liquid moderator is described which is 
distinguished from known configurations by its detector which is 
covered with a suitable material, attenuating and flattening the 
neutron flux to which the detectors are exposed. From such mea- 
surements reliable results are expected. The invention is described 
for application in a BWR-type reactor. The coating may consist of 
zirconium, niobium, aluminium, molybdenum, titanium, chromium, 
or alloys of these. 


10222 Isolating valve, especially in main-steam pipes of power 
plants. Karpenko, A.N. (to Anchor/Darling Valve Co., Bala 
Cynwyd, Pa. (USA)). German(FRG) Patent 2,626,508/A/. 13 Jan 
1977. 33p. (In German). 

The valve for PWRs and BWRs, with diameters up to 1.25 m, 
for temperatures from -180°C to about 600°C and pressures up to 
over 50 bar, is designed for high reliability and long useful life. Two 
circular valve discs are moved as isolating elements in their plane 
across the steam direction and brought before the valve seat within a 
valve chamber. Shortly before reaching this final position, each disc 
is rotated by a small amount about its axis. Only after reaching the 
final position a double-wedge, further pushed forward between both 
discs, produces the necessary contact pressure. By revolving and 
frictionless closing caking together at high stresses and temperature 
variation is prevented and permanent tightness assured. The valve 
body is moved in a cylinder, cast on the valve housing, by means of 
a stepped piston. Its larger diameter is guided in a second cylinder 
flanged on above. In the cover of the second cylinder a pilot valve is 
mounted being controlled over 2 parallel solenoid valves by means 
of compressed air. In normal operation process steam from the valve 
chamber serves to move the stepped piston with the valve chamber. 
On closing of a bore, connecting both cylinder spaces, by the pilot 
valve the main valve is opened. If the pilot valve is opened the steam 
through the connecting bore is acting on both piston stages and 
closing the main valve. On loss of steam (pipe break) or for testing 
purposes one or the other cylinder space over solenoid valves is 
acted upon by auxiliary energy or evacuated, the main valve thus 
being controlled. 


10223 Neutron detector device for nuclear reactors. Neissel, J.P.; 
Hendon, H.H.; Terhune, J.H. (to General Electric Co., Schenectady, 
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N.Y. (USA)). French Patent 2,320,614/A/. 30 Jul 1976. Priority date 
4 Aug 1975, United States of America (USA). 17p. (In French). 

A description is given of a neutron detector device that can 
be incorporated in a thermal neutron nuclear reactor core with 
moderating fluid. It includes a neutron detector placed in the core of 
the reactor within the fuel and the moderating fluid and a system to 
move the moderating fluid which practically surrounds this detector 
so as to weaken and flatten the thermal neutronflux in its vicinity, 
this device being made of a material having a small capacity to 
moderate neutrons and a reduced cross section to absorb them. 


10224 Process and device for locating defective nuclear fuel 
elements. Osborne, R.N. (to General Electric Co., Schenectady, 
N.Y. (USA)). French Patent 2,315,148/A/. 15 Jun 1976. 14p. (In 
French). 

An apparatus for detecting defective nuclear fuel elements is 
described. It comprises a test chamber filled with water for individ- 
ually enclosing and sealing the fuel elements to be tested, test 
chamber having a gas sparger disposed at the bottom of test chamber 
so that the gas purges the water surrounding fuel element of any 
fission gases pulled therefrom and displaces the water above the fuel 
elements to effect a reduction in pressure in test chamber. 


10225 Nuclear fuel assembly with leakage control means. Wil- 
liamson, H.E.; Smith, B.A. (to General Electric Co., Schenectady, 
N.Y. (USA)). French Patent 2,315,147/A/. 15 Jun 1976. Priority 
date 18 Jun 1975, United States of America (USA). 14p. (In French). 

A fuel assembly is described. It comprises a plurality of fuel 
rods positioned in a spaced array by engagement with upper and 
lower tie plates, said lower tie plate having means to receive 
therethrough a flow of pressurized coolant, an open-ended tubular 
flow channel surrounding array and tie plates, and a leakage control 
means positioned between lower tie plate and flow channel to limit 
the leakage of coolant between lower tie plate and flow channel. 
Leakage control means comprise an opening in lower tie plate and 
movable leakage control members positioned between opening and 
flow channel whereby the coolant pressure within lower tie plate 
biases control members toward flow channel to limit the leakage of 
coolant between lower tie plate and flow channel. 


10226 Feedwater method to a reactor. Tanabe, A. (Nippon 
Atomic Industry Group Co. Ltd., Tokyo). (to Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 
1977-145,695/A/. 31 May 1976. 5p. (In Japanese). 

A method to mix coolants from a multi-feedwater system to 
maintain the coolants at uniform temperatures whereby the accuracy 
in thermal evaluation of the core may be improved to provide 
efficient operation of the reactor is described. In a feedwater header 
portion, incoming passages from each feedwater system are opposed- 
ly arranged or a baffle or an agitating propeller is disposed interiorly 
of the header to mix water from the feedwater system so that water 
may be moved out of the header at an even temperature. 


10227 Fuel assembly. Suzuki, T.; Kawahara, A. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1977-132,291/A/. 30 Apr 
1976. 4p. (In Japanese). 

A fuel assembly used for a boiling water reactor which can 
prevent a spacer from being disengaged from a supporting member 
even if a severe vibration such as earthquake occurs is described. In 
an outer peripheral surface of a cylindrical spacer supporting 
member, there are provided plural sets of projections at right angles 
to one another and in axially given spaced relation. The spacer is 
secured by the projections mounted at right angles to one another. 


10228 Device for the measurement of in-core power distribution. 
Izumi, M. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
125,995/A/. 16 Apr 1976. 3p. (In Japanese). 

In a boiling water reactor, the Fourier transformation of an 
in-core power distribution is found at a time region by use of only 
the Fourier coefficient of low frequency, thereby obtaining the 
smoothed incore power distribution. A travelling type neutron de- 
tector is introduced into a core from the lower end of a reactor 
pressure vessel through a detector guide tube to measure an axial 
power distribution. The power distribution is electrically amplified 
by an amplifier, and the power distribution is converted into a digital 
signal from the lower end of the core by an A/D converter at time 
intervals. 


10229 Fuel assembly. Yamashita, J.; Kobayashi, M. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1977-127,585/A/. 16 Apr 
1976. 4p. (In Japanese). 

A fuel assembly of high burn-up is described. Fuel rods 
positioned in the periphery within a fuel assembly in a boiling water 
reactor have their upper portions extended toward an upper tie plate 
so that the fuel rods may be rotated in a radial direction. 


10230 Method and apparatus for washing fuel assembly in use. 
Kitamura, M.; Uchida, S. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977- 122, 793/A/.9 Apr 1976. 7p. (In Japanese). 
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A method to safely wash a fuel assembly by withdrawing it 
from a reactor core and placing it in a washing tank for washing by 
using a fusible solid material as a washing agent is described. A fuel 
assembly in use is taken out from a pressure vessel of a reactor which 
has been shut down and is placed in a washing tank submerged in the 
water of a fuel replacement or storage pool and isolated from the 
pool water. A washing liquid containing a fusible solid material as 
washing agent, for instance ice or low-melting paraffin, is then 
circulated through the washing tank, thereby washing the assembly 
by removing impurities attached to the outer periphery of the fuel 
assembly and washing the assembly. Since the washing is accom- 
plished within a washing tank of a small volume by using a fusible 
solid material as the washing agent, only a small quantity of washing 
liquid is required. In addition, since the washing agent has no 
adverse effects upon the apparatus after washing, it is not likely to 
cause trouble in the reactor. 


10231 Fuel assembly. Hara, T.; Yamamoto, T. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-119,795/A/. 31 Mar 1976. 3p. 
(In Japanese). 

A method to prevent damage to the fuel can of a fuel rod 
even with possible contact between spacer and fuel rod by fixing the 
fuel rod in position with the provision of intermediate end plugs in 
the fuel rod is described. In a BWR reactor, fuel rods shorter than 
the height of the center of the reactor are each constructed by 
connecting a plurality of short fuel rods each consisting of a fuel 
pellets loaded within a fuel can, these short fuel rods being connect- 
ed end to end in the axial direction with intermediate end plugs each 
provided between adjacent short fuel rods. These fuel rods are held 
in respective fixed positions by fixing means so that they cannot be 
laterally moved, thus forming a fuel assembly. The fixing means 
comprises an outer frame and support rods, and the support rods are 
passed through holes formed in the intermediate end plugs of the 
fuel rods. 


10232 Fuel assembly. Mori, S.; Ejiri, F.; Yoshimoto, Y. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-84,392/A/. 7 Jan 
1976. 5p. (In Japanese). 

A method to prevent vibrations of an in-pile measuring tube 
inserted into a BWR type reactor. The lower end of each fuel rod is 
secured to a supporting member through an end plug. A finger 
spring is disposed in the periphery of the supporting member to form 
a leaking recess which bypasses a coolant. With this arrangement, 
the coolant is ejected downwardly of the core without directly 


impinging upon the measuring tube, whereby preventing vibrations 
of the measuring tube. 


10233 Quality assurance programme for reload fuel for light- 
water reactors. Nilson, R. (Exxon Nuclear Co., Richland, Wash. 
(USA)). pp 35-51 of Nuclear fuel quality assurance. Vienna; Interna- 
tional Atomic Energy Agency (1976). 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

The Exxon Nuclear quality assurance programme for the 
design and fabrication of reload fuel for light-water reactors is 
described. The programme is based on the 18 quality assurance 
criteria used for the design and construction of nuclear facilities in 
the United States of America, but is broadened considerably to 
reflect other inputs and experiences unique to nuclear fuel produc- 
tion. The government and utility interfaces with the fuel supplier in 
the area of quality assurance, and future trends, for example, the 
development of topical quality assurance reports, are also discussed. 
Quality assurance is discussed in terms of three fundamental catego- 
ries: management control, engineering assurance and quality control. 
Examples of specific design, processing and inspection consider- 
ations which relate to known fuel failure mechanisms are discussed. 
The results of irradiated fuel examinations to date have shown that 
certain fuel failure mechanisms can be alleviated by the consider- 
ations described and that fuel of the requisite quality can be consist- 
ently produced. 


10234 Examples of an integrated quality assurance system for 
LWR fuel elements. Tolksdorf, E. (Fichtner, Beratende Ingenieure 
fuer Energie- und Waermewirtschaft G.m.b.H. und Co. K.G., Stutt- 
gart (Germany, F.R.)). pp 247-262 of Nuclear fuel quality assurance. 
Vienna; International Atomic Energy Agency (1976). 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

The integrated QA system for LWR fuel elements is present- 
ed and two examples from the detailed QA system for Zircaloy 
canning are discussed in more detail. It is demonstrated that the 
application of a thorough QA system allowed problem areas to be 
defined and the risk of producing non-conforming material lowered. 
The high percentage of rejection of tubing due to flaws could be 
related to problems associated with the ingot. The dependency of 
uniform circumferential elongation (UCE) on Trex eccentricity is 
discussed and values are presented to support this. The UCE value 
was chosen as an example of statistical data treatment. Valuable 
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information about the quality distribution and the amount of tubing 
per delivery not meeting the specified UCE value are presented in a 
diagram. 


10235 Coolant leakage prevention mechanism in fuel assemblies. 
Kandokoro, M.; Shirosaki, K.; Maki, H.; Suzumura, T. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1977-79,196/A/. 26 Dec 1975. 
5p. (In Japanese). 

A method to prevent coolant from leaking into an inter- 
channel gap from the channel box of a fuel assembly of a BWR type 
reactor is described. A soft support element is secured at its upper 
end to a lower tie plate. A blocking element of high rigidity is 
secured with its outer periphery in contact with the channel box and 
its inner periphery in contact with the lower the plate. The support 
element is provided with holes so that the difference in coolant 
pressure between the inner and outer sides of the channel box acts 
upon the blocking element. With this pressure difference between 
the inner and outer sides the blocking element is shifted such as to 
position the support element and blocking element in order to block 
the afore-mentioned gap at all times. 


10236 Nuclear fuel element. Hosokawa, T.; Maki, H. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1977-148,797/A/. 25 Apr 
1973. 4p. (In Japanese). 

A method to decrease locally great axial and peripheral 
stresses produced in a fuel pellet and a cladding tube during the 
operation of a reactor is described. There is provided a nuclear fuel 
element in which between a fuel pellet and a cladding tube is 
interposed a graphite layer which is softer and more slippery and 
better in heat conductivity than the cladding tube and fuel pellet and 
yet small in neutron absorption cross section. Even if a nuclear 
fission product should be released through a crack produced in 
radial direction of the fuel pellet, the cladding tube may be prevent- 
ed from being attached by the nuclear fission product since the inner 
surface of the cladding tube has the graphite layer. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 10142, 10194, 10195, 10196, 
10197, 10198, 10199, 10200, 10205, 10206, 
10212, 10213, 10217, 10218, 4 10233, 10234, 
10463, 10474, 10568, 10580, ‘ 10639, 

10644, 10645, 10646, 10647, 10651, 

10667, 10668, 10670, 10671, 10674, 

10679, 10685, 10692, 10696, , 10704, 

10718, 10722, 10724, 10725, 10727, 10735, 

10744, 10747, 10749, 10750, 10754, 10755, 10756, 

10764, 11138 


10237 (BMFT-FB-K—77-12) Investigation of the crud deposits 
on pressurized water reactor fuel elements. Neeb, K.H.; Riess, R. 
(Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Aug 1977. 40p. (In German). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

After the first FE-change, crud deposits from 3 KWO fuel 
elements (No. 52, 62 and 64) were removed and investigated. The 
area weight and the chemical composition were determined. **Co 
was found to be the most important radioactive material accompa- 
nied by **Mn, °'Cr, Co, °°Fe and ®Zr. For some deposition- 
probes the sup(239/240)Pu, ***Am und “Cm content was deter- 
mined. 


10238 (BMFT-FB-K—77-14) Investigation of the coolant flow 
distribution in a pressurized water reactor. Blank, G.; Schmidt, H. 
(Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Sep 1977. 32p. (In German). Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 

The coolant flow distribution of the nuclear power station 
Stade was measured with a model in the scale 1:7, using water at a 
temperature of 60°C and flow masses up to 1,000 t/h. The flow 
distribution in the core of the reactor model was measured with 
different stagnation plates; some tests were run with asymmetric 
coolant recirculation (3-loop or 2-loop operation). 


10239 (COO—2962-6) Improvement of availability of PWR nu- 
clear plants through the reduction of the time required for refueling/ 
maintenance outages, Phase 1. Final report. Thompson, C.A. (Com- 
monwealth Research Corp., Chicago, IL (USA); Westinghouse 
Electric Corp., Pittsburgh, PA (USA). PWR Systems Div.). Aug 
1978. Contract EY-76-C-02-2962. 128p. (WCAP—9371). Dep. NTIS, 
PC A07/MF AOl1. 

The objective of this project is to identify improvements in 
procedures and equipment which will reduce the time required for 
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refueling/maintenance outages at PWR nuclear power plants. The 
outage of Commonwealth Edison Zion Station Unit 1 in March 
through May of 1976 was evaluated to identify those items which 
caused delays and those work activities that offer the potential for 
significant improvements toward reducing its overall duration. Thus, 
the plant's availability for power production would be increased. 
Revisions in procedures and some equipment modifications were 
implemented and evaluated during the Zion Unit 2 refueling/mainte- 
nance outage beginning in January 1977. Analysis of the observed 
data has identified benefits available through improved refueling 
equipment and also areas where additional new, innovative refueling, 
or refueling-related equipment should be beneficial. A number of 
specific design concepts are recommended as a result of Phase 1. In 
addition, a new master planning mechanism is described for imple- 
mentation during subsequent planned outages at Zion Station. This 
final report describes the recommended conceptual designs and 
lanning mechanism and assesses their impact upon future outages. 
eir effect on savings in refueling time, labor, and radiation expo- 
sure is discussed. The estimated economic payoff for these concepts 
was found to be of such significance that an additional phase of the 
program is warranted. During this extended phase, a more detailed 
engineering study should be undertaken to determine the cost of 
implementation along with more specific estimates of the benefits for 
PWR plants already in operation or under construction. 


10240 (EPRI-NP—827) Reactor core physics design and operat- 
ing data for Cycles 1, 2, and 3 of the Turkey Point No. 3 PWR power 
plant. Final report. (Nuclear Associates International Corp., Rock- 
ville, MD (USA)). Jul 1978. 264p. Dep. NTIS, PC Al2/MF AOl. 

Procedures were written and used for the collection of design 
and operating data from a pressurized water reactor (PWR). The 
design and operating data were assembled carefully in tabular form 
and have been verified by experienced nuclear engineers of both FP 
and L and NAI. Data sources are identified on the forms to permit a 
quality audit. The resulting tables provide a source of reactor data 
for input to the ARMP code package which has not been available 
previously in a single document. A link is provided between these 
data and input to the EPRI-CELL, EPRI-NODE, and EPRI- 
THERM codes by reference to the appropriate tables and data items. 
Notations helpful for input preparation are included. 


10241 (IAEA—202, pp 217-230) Materials surveillance program 
for C-E NSSS reactor vessels. Koziol, J.J. (Combustion Engineering, 
Inc., Windsor, Conn. (USA)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

Irradiation surveillance programs for light water NSSS reac- 
tor vessels provide the means by which the utility can assess the 
extent of neutron-induced changes in the reactor vessel materials. 
These programs are conducted to verify, by direct measurement, the 
conservatism in the predicted radiation-induced changes and hence 
the operational parameters (i.e., heat-up, cooldown, and pressuriza- 
tion rates). In addition, such programs provide assurance that the 
scheduled adjustments in the operational parameters are made with 
ample margin for safe operation of the plant. During the past 3 years, 
several documents have been promulgated establishing the criteria 
for determining both the initial properties of the reactor vessel 
materials as well as measurement of changes in these initial proper- 
ties as a result of irradiation. These documents, ASTM E-185-73, 
“Recommended Practice for Surveillance Tests for Nuclear Reactor 
Vessels,” and Appendix H to 10 CFR 50, ‘Reactor Vessel Material 
Surveillance Program Requirements,” are complementary to each 
other. They are the result of a change in the basic philosophy 
regarding the design and analysis of reactor vessels. In effect, the 
empirical “transition temperature approach,” which was used for 
design, was replaced by the “analytical fracture mechanics ap- 
proach.” The implementation of this technique was described in 
Welding Research Council Bulletin 1975 and Appendix G to ASME 
Code Section III. Further definition of requirements appears in 
Appendix G to 10 CFR 50 published in July 1973. It is the intent of 
this paper to describe (1) a typical materials surveillance program for 
the reactor vessel of a Combustion Engineering NSSS, and (2) how 
the results of such programs, as well as experimental programs 
provide feed-back for improvement of materials to enhance their 
radiation resistance and thereby further improve the safety and 
reliability of future plants. 


10242 (IAEA—202, pp 193-216) Evaluation of the Maine 
Yankee reactor beltline materials. Wullaert, R.A.; Sheckherd, J.W. 
(Fracture Control Corp., Goleta, Calif., USA); Smith, R.W. (Yankee 
Atomic Electric Co., Westboro, Mass. (USA)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

Tensile and Charpy V-notch specimens of the base metal, 
heat affected zone metal and weld metal from the beltline region of 
the Maine Yankee pressure vessel (A533B-1 steel) were irradiated in 
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an accelerated surveillance capsule. The specimens were exposed to 
a fluence of 1.3x10'8n/cm? (>1MeV) at 550°F. Charpy V-notch 
specimens of a standard reference material (SRM) were also irradiat- 
ed in the surveillance capsule as a correlation monitor for dosimetry. 
Irradiation increased the yield and ultimate strength and decreased 
the ductility of all of the Maine Yankee materials. The yield strength 
increased 50 percent for the weld metal and 35 percent for the base 
and heat affected zone materials. Radiation-induced shifts in the 
Charpy V-notch curves at the 30 ft-lb, 50 ft-lb, and 35 mil levels 
were measured. The decrease in the Charpy upper shelf energy was 
also measured. The largest temperature shift occurred at the 35 mil 
level for all materials, and this shift was used to determine the 
adjusted reference temperature. The increase in reference tempera- 
ture ranged from 140°F for the base metal to 345°F for the weld 
metal. The weld metal also showed the largest drop in the Charpy 
upper shelf energy (44 percent) versus 23 to 31 percent for the other 
materials. The critical beltline material for determining the new 
operating limit curves for the reactor was the weld metal, with an 
adjusted reference temperature of 315°F and a Charpy upper shelf 
value of 57 ft-lb. The high copper and phosphorus content of the 
weld (0.36 percent copper, 0.015 percent phosphorus) caused the 
irradiated Charpy data to fall above the general trend curve for 
A533B steel. A trend curve for the weld metal was constructed 
using independently generated irradiation data on the same weld 
metal. 


10243 (IAEA—202, pp 71-78) PWR pressure vessel surveillance 
programme in Belgium. van Asbroeck, Ph. (Centre d’Etude de 
l’Energie Nucleaire, Mol (Belgium)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

It is scheduled that in 1983, nine nuclear reactors located in 
Belgium, will produce about 6500MWe. These reactors are of the 
PWR type with Mn-Mo-Ni low alloy steel pressure vessel. Tension, 
Charpy and WOL IX samples are machined out the pressure vessel 
material, in the weld and in the heat affected zone. These samples 
together with temperature and flux monitors are enclosed in capsules 
which are introduced in the reactor. These capsules are periodically 
withdrawn from the reactor and the samples are tested in order to 
determine fracture mechanics characteristics (NDT; KIC). Results 
show that after irradiation up to 8.5x107°n/cm? (>1MeV) at 295+- 
20°C, A 302 B NDT shift at 4.15kgm may attain 430°C at a 0.01 
significance level and 250°C after 2.2x10?°n/cm? most of this last 
damage can be relieved after 72h at 400°C. 


10244 (IAEA—202, pp 47-60) Westinghouse Nuclear Europe 
reactor vessel surveillance program. Mager, T.R. (Westinghouse 
Electric Nuclear Energy Systems Europe (WENESE), Brussels 
(Belgium)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

Westinghouse’s basic philosophy as to reactor vessel material 
radiation can be summarized as follows: a) Sufficient data are pro- 
vided to assess the margin for continued safe operation of the plant. 
b) Sufficient data are provided to set the heatup-cooldown limitation 
curves. c) Data are provided to perform a quantitative assessment of 
reactor vessel integrity. d) Sufficient capsules are provided to devel- 
op trend in the irradiation damage and provide sufficient samples for 
annealing if required. The available data are evaluated in terms of 
current regulatory rules and guides, and copper-fluence trend 
curves. In addition, data from accelerated irradiation test programs 
are reviewed in terms of post-irradiation annealing parameters. The 
results to date indicate that after a fluence of 3x10°n/cm? the reactor 
vessel materials studied exhibited fracture toughness sufficiently high 
for continued safe operation of the nuclear power plants. 


10245 (IAEA—202, pp 125-138) Scope and results of the reactor 
vessel radiation surveillance program of the Nuclear Power Plant 
Beznau I. Sandona, E.; Pluess, P. (Nordostschweizerische 
Kraftwerke A.G., Doettingen. Kernkraftwerk Beznau). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

The Nuclear Power Plant Beznau I owned and operated by 
the Nordostschweizerische Kraftwerke AG (NOK) is equipped with 
a NSS-System supplied by Westinghouse. First criticality was 
reached end of 1969. SFAC, Le Creusot/France manufactured the 
entire Reactor Vessel out of Type 1,2 MDO7 Steel, about equivalent 
to SA 508, Cl. 2 and SA 533, Gr. B qualities. 


10246 Nuclear reactor power generation. Parziale, E.A.; Rich- 
ardson, D.C. (to Westinghouse Electric Corp.). US Patent 4,104,117. 
1 Aug 1978. Filed date 7 Feb 1977. 6p. 

The feedwater of a nuclear reactor at low-power levels, 
particularly during start-up, is controlled by combining an error 
signal component dependent on the departure of the actual level in 
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the steam generator from a preset level and a component dependent 
upon the nuclear power delivered by the reactor. The nuclear-power 
change is the earliest reaction to the command to change the load 
level or to start up so that the nuclear-power component is a 
feedforwarded component. The invention prevents the system from 
“chugging.” It also avails automatic control of the feedwater at low 
loading heretofore not feasible. 


10247 Calculation of the scale factor for inference of pressurized 
water reactor core barrel motion from neutron noise spectral density. 
Robinson, J.C.; Shahrokhi, F.; Kryter, R.C. (Oak Ridge National 
Lab., TN). Nucl. Technol.7 40: No. 1, 35-46(Aug 1978). 

To quantify the core barrel motion in a typical pressurized 
water reactor, a scale factor was calculated for both one- and two- 
dimensional geometries, using forward, variational, and perturbation 
methods of discrete-ordinates transport. The calculational results 
show that, although perturbation theory is adequate for estimating 
the scale factor, two-dimensional geometric effects are important 
enough to rule out the use of a one-dimensional approximation for all 
but the crudest calculations. Also, contributions of gamma rays can 
be ignored, and the results are relatively insensitive to the nuclear 
cross-section set employed. A method was then developed for 
inferring, with the aid of this scale factor, the magnitude of the core 
barrel motion from the following statistical descriptors: cross-power 
spectral density, auto-power spectral density, and amplitude prob- 
ability density. 


10248 Quantification of core barrel motion using an analytically 
derived scale factor and statistical reactor noise descriptors. Robinson, 
J.C.; Shahrokhi, F.; Kryter, R.C. (Oak Ridge National Lab., TN). 
Nucl. Technol.; 40: No. 1, 47-51(Aug 1978). 

A method was developed for quantitative inference of core 
barrel motion from the following statistical descriptors using an 
analytically derived scale factor (SF): cross-power spectral density 
(CPSD), auto-power spectral density, and amplitude probability 
density (APD). The proper frequency band over which to compute 
the statistical descriptors is conveniently determined from the coher- 
ence and phase information from two ex-core power range neutron 
monitors positioned diametrically across the reactor vessel. Core 
barrel motion can then be quantified from the integral of the band- 
limited CPSD of two diametrically opposed excore monitors or, if 
the coherence between the pair is > or approximately 0.7, from a 
properly band-limited APD function. Wide-band APD and CPSD 
functions were both demonstrated to yield erroneous estimates for 
the magnitude of core barrel motion. 


10249 Extended fuel cycle operation for pressurized water reac- 
tor plants. Silvestri, G.J. Jr. (to Westinghouse Electric Corp.). US 
Patent 4,099,385. 11 Jul 1978. Filed date 28 Jan 1976. 6p. 

A nuclear steam turbine power plant system having an ar- 
rangement therein for extended fuel cycle operation is described. 
The power plant includes a turbine connected at its inlet to a source 
of motive fluid having a predetermined pressure associated there- 
with. The turbine has also connected thereto an extraction conduit 
which extracts steam from a predetermined location therein for use 
in an associated apparatus. A bypass conduit is provided between a 
point upstream of the inlet and the extraction conduit. A flow 
control device is provided within the bypass conduit and opens 
when the pressure of the motive steam supply drops beneath the 
predetermined pressure as a result of reactivity loss within the 
nuclear reactor. Opening of the bypass conduit provides flow to the 
associated apparatus and at the same time provides an increased flow 
orifice to maintain fluid flow rate at a predetermined level. 


10250 Construction and erection technology of the Nord III and 
Nord IV nuclear power plants with special regard to experience gained 
from constructing the Nord I and Nord II nuclear power plants. 
Guenther, P. (VEB Bau- und Montagekombinat Kohle und Energie 
(German Democratic Republic). Kombinatsbetrieb Industriebau 
KKW Nord Lubmin). Kernenergie; 21: No. 5, 134-136(May 1978). (In 
German). 

The evaluation of experiences gained from constructing the 
Greifswald nuclear power plant “Bruno Leuschner” units 1 and 2 for 
the construction and :rection technology of units 3 and 4 is de- 
scribed by way of some selected examples from the viewpoint of the 
construction enterprise. 


10251 Assessment of stresses in reactor pressure vessels and main 
circulation pipes in recurring inspection. Schubert, W. (Ingenieur- 
hochschule Zittau (German Democratic Republic)). Kernenergie; 21: 
No. 5, 129-134(May 1978). (In German). 

For materials evaluation and decision on the extent of nondes- 
tructive materials testing the stresses ocurring during steady and 
non-steady state operation have to be determined with respect to 
both quantity and type of component affected. In the case of the 
primary circuit the reference stress as well as the strains at all points 
of discontinuity in the conduit can be determined by using the 
computer programmes of tube statics. The quantities thus deter- 
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mined allow to find the point of maximum reference stress on the 
tube circumference as well as to perform further calculations of the 
stresses in sections close to branchings. In the case of reactor 
pressure vessels the stresses are determined during steady and non- 
steady operation. Assessment of thermal stresses in the non-steady 
state is based on the determination of temperature distribution along 
the reactor wall and of their maximum temperature differences. This 
determination is based on the calculation of the temperature field 
using the TEMFEL code. Stresses and strains due to internal pres- 
sure, forces and moments of the head closure boltings, axial changes 
in temperature and linear changes in the wall temperature are 
determined on the basis of the ROTSYV shell code. The calculation 
of thermal stresses with non-linear temperature distribution over the 
reactor wall for homogeneous and plated cylindrical and spherical 
walls is made by using the TEMBA codes. The stresses determined 
can be superposed on the reference stress by use of the TEMBA 
code. Results are presented and interpreted. 


10252 Inspection findings at U-tube steam generators of German 
pressurized water reactors. Schuecktanz, G. (Kraftwerk Union A.G., 
Erlangen (Germany, F.R.). Abt. Dampferzeuger, 
Primaerkreisanordnung). Kerntechnik; 20: No. 5, 205-213(May 1978). 
(In German and English). 

The 23 KWU steam generators currently in service have so 
far logged a cumulated service time of 140 years. With the exception 
of the Inconel-tubed steam generators at the Obrigheim nuclear 
power plant, none of these steam generators has caused any limita- 
tions of plant availability owing to corrosion or to mechanical failure 
of components. Numerous eddy current inspections have confirmed 
the integrity of the heating tubes. Several tubes have been removed 
from the steam generators of the KKS, KCB and Biblis A plants for 
metallographic examination which has confirmed the findings of the 
eddy current tests. All KWU steam generators have tube spacer 
grids and baffles in stabilised austenic steel, thus excluding with 
certainty the phenomenon of denting. 


10253 X-ray screening speeds security. Nucl. Eng. Int.; 23: No. 
271, 46-47(May 1978). 

X-ray package inspection units are used in the comprehensive 
electronic screening and access control system installed to protect 
against sabotage, theft or terrorist threat at the Florida Power 
Corporation, Crystal River unit 3. The procedure is briefly de- 
scribed. 


10254 Auxiliary and emergency power supply and system oper: 
ation of the 1300 MW standard nuclear power plant unit in the Federal 
Republic of Germany. Borst, A. (Kraftwerk Union A.G., Erlangen 
(Germany, F.R.)); Woehrle, G. (Energie-Versorgung Schwaben 
A.G., Stuttgart (Germany, F.R.)). VGB Kraftwerkstech.; 58: No. 4, 
267-275(Apr 1978). (In German). 

Standardisation of the PWR 1300 MW nuclear power plant 
unit embraces the total concept and ali plant components such as 
nuclear steam supply system, the turbine-generator set the feed 
water-steam cycle, the heavy current equipment, the control proce- 
dure, and the structural engineering equipment. Within each of these 
component areas the technical concept of the system, the basic 
design of the components and the delivery specification are firmly 
established. This paper describes, for the heavy-current equipment 
component area, standardisation with regard to the technical con- 
cept of the electrical systems and the design of the basic electrical 
components. 


10255 Publication concerning the project of the Rheinisch-West- 
faelisches Elektrizitaetswerk A.G., Essen, and the Pfalzwerke A.G., 
Ludwigshafen (7KRP’) to erect and to operate within the bounds of 
Neupotz in the rural district of Germersheim, southern Palatinate, a 
nuclear power plant. Dated April 25th, 1978. Bundesanzeiger; 30: No. 
82, 3(Apr 1978). (In German). 

According to subsection 1, section 4 of the ordinance con- 
cerning the procedure for licensing installations under section 7 of 
the Atomic Energy Act (AtVfV) advice is given of the following: 
The Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen, and 
the Pfalzwerke A.G., Ludwigshafen, which have joined forces in the 
partnership at will ‘Kernkraftwerk RWE-Pfalzwerke-KRP’, have 
applied for a licence under section 7 of the Atomic Energy Act for 
the construction and operation of a unit of the Kernkraftwerk 
Neupotz as well as for a preliminary notice for the site of a second 
unit according to section 7a of the Atomic Energy Act. The planned 
site lies within the bounds of Neupotz, Langloch district, to the 
northwest of Karlsruhe on the left bank of the Rhine between river 
kilometer 368.8 and 369.3 in the rural district of Germersheim in 
southern Palatinate. The Neupotz nuclear power plant is to be 
equipped with a PWR. The nuclear power plant will have some 
3,760 Mw thermal power per unit, the generator terminal output per 
unit will be about 1,330 Mw. 


10256 Automatic control of the water level of steam generators 
from 0% to 100% of the load. Hocepied, R. (Ateliers de Construc- 
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tions ad Bee de Charleroi (Belgium)); Debelle, J.; Timmermans, 


A.; Lams, J Baey: R.; Eussen, G.; 
17: No. 2, 133- ~142(Apr 1978). 

The water level of a steam generator is hard to control 
manually and it is practically impossible for a human operator to 
react correctly to every important perturbation. These phenomena 
are further accentuated during the start-up at low load and at low 
feedwater temperature. The control schemes traditionally provided 
do not permit satisfactory automatic level control during all operat- 
ing circumstances. Adaptions of the control system permit all the 
problems encountered to be solved: automatic control of the level in 
the steam generators is possible from 0% to 100% of the load and 
also when large-scale perturbations occur. Such a result has been 
obtained by use of systematic methods for the analysis of the steam 
generator’s behaviour. These methods have also been used to verify 
the performance of the control system. The control system installed 
at the Doel nuclear power station prevents most of the reactor or 
turbine trip-outs caused by level deviations occurring during start-up 
and low-load operation. It also minimizes the effects on the unit of 
incidents such as tripping the unit on house load, safety tripping, fast 
run-back on reduced load, etc. The principles used are applicable to 
the control of steam generators of all pressurized water reactor 
power stations. 


10257 Stop-to-building application of the town of Hameln con- 
cerning the Kernkraftwerk Grohnde rejected, at the same time stop-to- 
building ordered. Energiewirtsch. Tagesfragen; 28: No. 3, 174-182(Mar 
1978). (In German). 

The administrative court at Hanover, in its verdict of June 
2nd, 1977 which is not yet final, has rejected the application of the 
town of Hameln to restitute the suspensive power of its actions to set 
aside the Ist partial licence for the construction of the Kernk- 
raftwerk Grohnde. The town has filed an appeal at the higher 
administration court in Lueneburg. No decision has been taken yet. 
The facts and the main grounds upon which the judgment is based 
are given in detail. 


10258 BBR pressurized water reactor with straight-line pipe 
steam generator (I). Bieselt, R.; Wirtz, P. (Babcock - Brown Boveri 
Reaktor G.m.b.H., Mannheim (Germany, F.R.)). Energie; 30: No. 2, 
61-65(Feb 1978). (In German). 

The construction of the Muelheim-Kaerlich reactor was start- 
ed on early 1975: With RWE the purchaser, a 1300 MW PWR 
nuclear power plant is going to be built under the consortium of 
BBC/BBR and Hochtief, which is quite different in some major 
features from other German reactors. The conception of the Muel- 
heim-Kaerlich PWR is based on a licence of Babcock and Wilcox, 
USA. The authors describe this conception, also with a view to the 
differences between the Muelheim-Kaerlich reactor and the PWRs 
of Biblis B and Grafenrheinfeld (K WU). 


10259 Servo-analysis and stabilization of xenon oscillations in 
large thermal nuclear reactor power plants. Josephson, J. (Argonne 
National Lab., IL). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 875- 
884(Feb 1978). 

A two-point coupled core reactor kinetics model (Baldwin's 
model) is used to derive formulae which predict the period and 
damping factor of the xenon oscillations for a thermal reactor core in 
terms of the xenon and iodine kinetics parameters and the core 
parameters and coupling coefficient. The damping factor is a meas- 
ure of the core stability with respect to the xenon oscillations. The 
dependence of the core coupling coefficient as a function of the 
square of the ratio of the core migration length to the core dimen- 
sion is derived. Calculations are made using PWR core parameters 
which show that the stability with respect to the xenon oscillations is 
reduced by increased power density, increased core size, and de- 
creased power reactivity feedback. The periods and damping factors 
predicted are within the range observed in PWR xenon oscillation 
experiments. A servo-analysis of the xenon oscillations is made using 
frequency response techniques. The stability margins are computed, 
and servo-analysis techniques are utilized in synthesizing a feedback 
control system to increase the xenon stability margins and effectively 
damp the xenon oscillations. A practical system for accomplishing 


this is proposed. 


10260 Experimental investigations into the transfer of matter in 
pressurised water. Michael, I. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Reaktorbauelemente). VGB Kraftwerk- 
stech.; 58: No. 1, 46-52(Jan 1978). (In German). 

The problem of primary circuit contamination in pressurised 
water reactors is being examined by means of experiments on the 
transfer of matter in autoclaves. The transfer of matter occurs 
fundamentally between ‘donor’ and ‘receiver’ samples through the 
pressurized water. Chemical analysis of the corrosion films on the 
‘donor’ samples and of the deposits on the ‘receiver’ samples is 
undertaken with light and interference microscopy and with the 
surface physical procedures of Auger electron spectroscopy. From 


, G. Nucl. Energy; 


ERA VOL. 4, NO. 5 


the results conclusions are drawn as to the reduction of primary 
circuit contamination. 


10261 Strength problem for an uncooled liner of hot prestressed 
concrete vessels. Zwingenberger, L. Stahibau; 47: No. 1, 7-11(1978). 
(In German). 

The development project in Seibersdorf is described, studying 
the possibility of using prestressed concrete pressure vessels with 
respect to further power increases of PWR and gas-cooled reactor 
plants and the resulting larger dimensions of the reactor pressure 
vessel. Design details like liner material, insulating concrete and 
reinforcement liner sealing, pipe penetrations of the test vessel are 
investigated. 


10262 Construction of the Neupotz reactor postponed for two 
years. GRS Kurz-Inf., Reihe B; No. 14, 1(1978). (In German). 

Construction of the second nuclear power plant in Rhineland- 
Palatinate near Neupotz in southern Palatinate will be postponed for 
at least two years. The reasons for the delay are: Contrary to earlier 
calculations which were based on electricity demand being twice as 
high during the next decade, the present growth rate for electric 
power consumption lies only at about 3.5% per annum; licensing 
procedures take longer all the time. In addition, coal is given again 
preference over nuclear energy which means that an extension to the 
coal power plant has to be taken into consideration. 


10263 PWR installations. Skocdopole, H. (to Siemens A.G., 
Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,620,550/A/. 24 Nov 1977. 7p. (In 
German). 

The invention concerns an improvement to the PWR plant 
described in Main Patent 2261477 and refers particularly to the 
configuration of the primary coolant circuit. In accordance with the 
main patent the coolant inlet and outlet circuits are formed from a 
tube, subdided by a dividing band. According to the invention it is 
proposed that the dividing band should have two sheets of recipro- 
cal curvature whose middle areas should face each other. Thus, a 
staged decrease of the pressure and temperature differentials be- 
tween both pipelines is achieved so that each individual layer is 
subjected to lower stresses. 


10264 WWER type reactors in the nuclear power of the USSR. 
Sidorenko, V.A. At. Energ. (USSR); 43: No. 5, 325-336(Nov 1977). 
(In Russian). 

Major trends in the development of the WWER type reactor 
concept in the USSR are reviewed covering both the WWER-210, 
365, 440 MW(e) in operation and the WWER-1000 MW(e) under 
construction. Reliable, safe and economic operation of the reactors 
has been guaranteed by their built-in nuclear, physical and technical 
features as well as by a large file of computer programs. The 
increase of the reactor unit power has been attained due to flattening 
the in-core power distribution, increasing the coolant flow rate and 
the total length and surface of fuel elements and narrowing the gap 
between operating and maximum permissible parameters. Fuel in- 
ventory and burn-up are other factors to increase the reactor unit 
power, a transition from routine steel reactor vessels to prestressed 
concrete reactor vessels being especially promissing in this case. By 
decreasing fuel reloading intervals, introducing fuel recycle and 
using fuel with the density more than that of sintered UOk, it is 
possible to improve substantially the fuel cycle economics and 
reduce the demand for natural uranium. 


10265 Steam raising unit for pressurised water reactors. Stoll, A.; 
Kelp, F. (to Kraftwerk Union A.G., Muelheim an der Ruhr (Ger- 
many, F.R.)). German(FRG) Patent 2,612,081/A/. 20 Oct 1977. 9p. 
(In German). 

The steam raising units for PWR’s tend to deposit corrosion 
products on the tube plates. In order to reduce this, and in order to 
be able to manufacture the tube plates with less expense (by reaching 
the diameter) it is proposed to let a water chamber be situated 
adjacent to the two tube plattes, which lies inside the steam jacket 
limiting the steam raising unit. Further configurations are described 
in detail. 


10266 Experiments for simulating a great leak in the primary 
coolant circuit of a PWR type reactor. Liebig, E. (Technische Univ., 
Dresden (German Democratic Republic). Sektion Energieumwand- 
lung). Energietechnik; 27: No. 10, 387-389(Oct 1977). (In German). 
A loss of coolant accident is to be simulated on a high 
pressure test rig. The accident is initiated by an externally induced 
rupture of a pair of rupture-disks installed in a coolant ejection 
device. Several problems of simulating leaks in the primary coolant 
circuit of PWR type reactors are dealt with. The selection of 
appropriate rupture-disks for such experiments is described. 


10267 Determination of fuel burn-up in a WWER type reactor. 
Novikov, Yu.B.; Gabeskiriya, V.Ya.; Gryzina, V.V.; Tikhomirov, 
V.V. At. Energ. (USSR); 43: No. 4, 240-242(Oct 1977). (In Russian). 
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The results of investigations are presented to develop precise 
methods of determining fuel burnup in water-mode-rated water- 
cooled reactors. Two methods are considered: by measuring fuel 
isotopic composition variations (heavy atom method) and by measur- 
ing the fission product-to-heavy atoms ratio (burnup monitor) in a 
dissolved fuel element specimen. The mass spectroscopic method of 
isotopic dilution was chosen as the main analytical tool. In verifying 
the both methods there have been used specimens cut out from spent 
fuel elements of the WWER-365 reactor. In order to determine 
burnup by the heavy atom method a set of equations has been drawn 
and iteratively computered. The major disadvantage of the method 
is a necessity of employing neutron physical and nuclear data. In 
terms of the second method there has been considered and experi- 
mentally verified a possibility of determining burnup by the build-up 
of sup(133,134,137)Cs, sup(140,142)Ce and sup(143-146,148,150)Nd. 
The data obtained with different isotopes and at different burnups 
are in a good agreement. The accuracy of the measurements is 
shortly analyzed. Burnup can be determined by the heavy atom 
method with the accuracy 7% at 0.95 c.l., and by the burnup 
monitor method - with the accuracy 1-3% at 0.95 c.l. 


10268 Experimental determination of isotopic correlations for 
WWER type reactor fuels. Novikov, Yu.B.; Gabeskiriya, V.Ya.; 
Maslennikova, M.N. At. Energ. (USSR); 43: No. 4, 278(Oct 1977). (In 
Russian). 

TL 


10269 Modeling of pressure drop in a circulating loop. Sarkisov, 
A.A.; Raikin, Ya.M.; Ponomarenko, P.A. At. Energ. (USSR); 43: No. 
4, 277(Oct 1977). (In Russian). 

TL 


10270 Nuclear reactor. Braun, W.; Helf, H.; Schabert, H.P. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,345,580/B/. 29 Sep 1977. 6p. (In German). 

In order to increase the safety of a PWR plant, it is suggested 
to install a further safety valve in the steam line coming from the 
steam generator. The pressure threshold of this second safety valve 
is lower than that of the first. In case of accident, the second safety 
valve can be shut off. 


10271 Safety device for pressure vessels or nuclear reactors. 
Schabert, H.P. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
. 948,522/B/. 29 Sep 1977. 4p. (In German). 
The device consists of a number of individual devices work- 
ing together in the sense of maximum safety in case of a MCA. A 
catching closure in the form of a spherical segment covers the 
closure head of the reactor pressure vessel within a small distance, 
e.g. by interposition of heat insulating sheets. The catching cover 
contains a number of screw plugs for watching the underlying 
closure head as well as openings for the control rod penetrations 
welded to the closure head. The catching cover rests on the closure 
head without being screwed to it; it may be removed together with 
the latter or lifted without it for head inspection by about 10 to 20 
cm. A large catcher ring, extending over the external periphery of 
the catching cover as a concentric annular body with its upper 
internal skirt by a certain amount protects the construction against 
lifting off during an accident. This catcher ring is bolted to a large 
‘anchor ring’ in an outer diameter. This anchor ring concentrically 
encloses the closure head and the upper section of the lower part of 
the reactor pressure vessel. Besides this main support, in case of an 
accident several additional supports come into action in order to 
prevent among other things, the destruction of reactor coolant pipes. 
These emergency supports normally do not gear. Intermediate sheets 
between closure head, catching cover, catcher ring, and anchor ring 
cause a temperature distribution with low differential temperatures 
and small heat losses. 


10272 Nuclear power plant with PWR. Heitmann, H.G. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,163,695/C/. 22 Sep 1977. 2p. (In German). 

An electrofilter is used for cleaning the coolant in the primary 
circuit. Thereby previous temperature and pressure reduction, addi- 
tional high-pressure pump, and heat exchanger’ become unnecessary, 
thus decreasing investment and operational cost. The elecrofilter, 
consisting of a pressure vessel filled with steel balls to be magnetized 
by means of d.c. from outside, is connected in parallel to the coolant 
pump in the cold leg of the loop. The filter may be isolated by 
remote-controlled valves. During operation, the coolant pump is 
permanently feeding about 1% of the flow rate through this filter. 
Here, the existing ferromagnetic oxides will be deposited on the 
magnetized steel balls. During filter cleaning periods, the filter is 
separated from the pump and connected to a flushing circuit. The 
corrosion products are then washed out, the steel balls are demag- 
netized and discharged to a treatment system via a liquid waste hold- 
up tank. The vapor produced on depressurization is discharged by 
the hold-up tank. As filter packing and vessel can be designed for 
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about 350°C and operating pressure, the pressure and temperature 
reductions required for ion exchangers become superfluous as well 
as high-pressure pump and heat exchanger for feeding back the 
depressurized coolant. 


10273 Hydrodynamic test equipment with gravitation channel. 
Kulovany, F. (Statni Vyzkumny Ustav pro Stavbu Stroju, Becho- 
vice (Czechoslovakia)). Jad. Energ.; 23: No. 9, 325-328(Sep 1977). (In 
Czech). 

A description is presented of a hydrodynamic test equipment 
for hydroelastic testing the models of reactor internals in a coolant 
stream. The test equipment has the following parameters: water is 
the recirculation liquid (20 degC), maximum volume flow through 
the gravitation channel 0.250 m*s~', level difference 36 m, rated 
inner diameter of the gravitation channel 350 mm, test section 
lengths 5 m. A flow chart is given and operating modes indicated. 
The equipment essentially consists of a water tank cylinder whose 
design and the internal layout are shown, and of a piping system. 
The outer part of the piping system houses three pipings linking the 
water tank cylinder with the test room internal equipment while the 
inner piping system is located under the test room floor. The 
described equipment may be used both in nucleonics and in the 
hydrodynamic study of fluid flow fields, their stability, etc. 


10274 Dynamic calculations of WWER type reactor internals. 
Pecinka, L.; Zbytovski, A. (Skoda, Plzen (Czechoslovakia). Zavod 
Vystavba Jadernych Elektraren). Jad. Energ.; 23: No. 8, 281- 
287(Aug 1977). (In Czech). 

The methodology is described of calculating the frequency- 
modal properties of discrete vibratory systems and of continuum 
vibration. Three cases were modelled of discrete vibratory systems, 
i.e., the relative horizontal movement of the pressure vessel body 
and the system consisting of a support cylinder, the support cylinder 
bottom, and the reactor core basket with fuel; the relative vertical 
movement of a four-mass system consisting of a pressure vessel, a 
support cylinder and its bottom, the reactor core fuel basket and of a 
protective tube block; the spatial vibratory movement of a two-mass 
system with 6 degrees of freedom, consisting of a pressure vessel and 
a support cylinder. The mathematical problems of natural vibration 
in the above cases were solved assuming small displacements of the 
individual masses by second kind Lagrange’s equations. Eigenfre- 
quencies for all three vibratory systems are showns. 


10275 Burst protection device for mainly cylindrical steam gener- 
ators, in particular of PWR power plants. Mutzl, J. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,545,815/A/. 14 Apr 1977. 11p. (in German). 

The invention pertains to a burst protection shell for steam 
generators of PWR reactors, where floor, hood, and the axially 
arranged cylinder columns are connected by joints that can with- 
stand axial loads. To facilitate the construction of the floor of the 
burst protection shell, it is proposed to design it as a conical shell 
with a support ring for the circular foot of the cone. Details are 
given of the further design. 


10276 Burst protection for largely cylindrical steam generators, 
preferably for PWR type nuclear power plants. Mutzl, J. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,543,663/A/. 31 Mar 1977. 17p. (In German). 

The steam generator of PWR type nuclear power plants is 
enclosed by a bursting protection shell (mostly of steel) consisting of 
bottom, cover, and wall, which are surrounded by bracings to be 
loaded in axial direction. The invention concerns the shape of the 
cover which is to consist of a segmented spherical shell, curved 
inwards, and an unsplit supporting ring. 12 subclaims and a detailed 
description show further design possibilities for such a pressure 
vessel. 


10277 Vorbereitung der Instandhaltung von Kraftwerken. Abge- 
leitet aus der Betriebsvorbereitung der Instandhaltung eines Kernk- 
raftwerkes mit 440-MW(el)-Druckwasserreaktorbloecken. (Planning of 
maintenance in power plants. Derived from maintenance planning in a 
nuclear power station with 440 MW(el) PWR type units). Sturm, A. 
Leipzig; VEB Deutscher Verlag fuer Grundstoffindustrie (1977). 
111p. (in German). 

Guidance is provided for planning maintenance of nuclear 
power stations and fossil fueled power stations. The continuously 
increasing requirements for adequate supply of electrical energy has 
led to large and large power units and to more complicate equip- 
ment. Likewise the demands increased for maintenance of power 
Stations. Topics covered include: tasks of maintenance planning; 
manpower needs and education of maintenance personnel for power 
stations being under construction; influence of maintenance on in- 
vestment preparation; equipment of workshops for maintenance; and 
timing of maintenance planning. 


10278 Radiation monitoring at the Greifswald-2 reactor. 
Koehler, M.; Saalschmidt, W. (VEB Geraete- und Regler-Werke, 
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Teltow (German Democratic Republic)). Tech. Inf. GRW; 15: No. 4, 
193-198(1977). (In German). 

Data acquisition and processing within the framework of 
radiation monitoring at the nuclear power plant Nord II are de- 
scribed, considering monitoring for airborne contamination inside 
and outside the plant, for gamma radiation in certain rooms of the 
plant, and for contamination of the water of the primary and 
secondary coolant circuits. 


10279 Steam turbines for nuclear power stations with heat extrac- 
tion. Humer, J.; Slouf, J. Skoda Rev.; No. 3, 34-45(1977). 

Basic requirements are listed for steam turbines for nuclear 
power plants with heat extraction. A design is described of a 250 
MW condensing turbine, its specifications and heat flow diagram are 
shown. The concept of the design is derived from a 220 MW 
saturated steam condensing turbine. Other possibilities of steam 
turbine designs for nuclear power plants with heat extraction are 
indicated, such as back-pressure turbines for industrial steam supply, 
uncontrolled heat extraction condensing turbines and high-capacity 
condensing extraction turbines for WWER-500 and WWER-1000 
nuclear power plants. 


10280 Nonlinear transient model for nuclear natural-circulation 
U-tube steam generators in connection with its steam removal system 
(digital code UTSG). Hoeld, A. (Gesellschaft fuer Reaktorsicherheit 
mbH, Garching, Ger.). pp 4.1-4.21 of Proceedings of the third power 
plant dynamics, control, and testing symposium. Kerlin, T.W. (ed.). 
Knoxville, TN; University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

A new non-linear transient model for the calculation of the 
dynamic behaviour of a vertical natural-circulation U-tube steam 
generator together with its steam removal system is presented. This 
type of steam generator is widely used within the primary coolant 
circuit of PWR nuclear power plants. 


10281 Guiding device for nuclear reactor. Brammer, C.M. Jr. (to 
Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). French Patent 
2,320,615/A/. 5 Aug 1976. Priority date 8 Aug 1975, United States 
of America (USA). 12p. (In French). 

This invention relates to a guide-tube centering apparatus for 
use in nuclear reactors when handling active fuel rods. A description 
is given of a nuclear reactor including an opened ended shell 
containing a nuclear core comprising a certain number of long fuel 
rods and a loading machine associated with the reactor and fitted 
with a vertical guide-tube capable of sliding down into the core and 
receiving these fuel rods. The feature of this reactor is a rotating 
localisation table supported in this shell above the core, this plate 
having a certain number of spaced holes drilled through it and so 
arranged that the rotation of the localisation table enables one of 
these openings to be placed on any one of the fuel rods and that 
guiding systems are arranged in these openings so as to support the 
guide-tube and guide it on being lowered towards a fuel rod. 


10282 Process for dissolving the radioactive corrosion products 
from internal surfaces in nuclear reactors. Brown, W.W. (to Westing- 
house Electric Corp., Pittsburgh, Pa. (USA)). French Patent 
2,310,615/A/. 27 Apr 1976. 9p. (In French). 

This invention concerns a process for dissolving in the cool- 
ant flowing in a reactor the radioactive substances from the corro- 
sion of the internal surfaces of the reactor to which they cling. When 
a reactor is operating, the fission occurring in the fuel generates 
gases and fission substances, such as iodine 131 and 133, cesium 134 
and 137, molybdenum 99, xenon 133 and activates the structural 
materials of the reactor such as nickel by giving off cobalt 58 and 
similar substances. Under this invention an oxygen rich solution is 
injected in the reactor coolant after the temperature and pressure 
reduction stage, during the preparation prior to refuelling and re- 
pairs. The oxygen in the solution speeds up the release of cobalt 58 
and other radioactive substances from the internal surfaces of the 
reactor and their dissolving in the oxygenated cold coolant at the 
start of the cooling procedures of the installation. This allows them 
to be removed by an ion exchanger before the reactor is emptied. By 
utilising this process, about half a day may be gained in refuelling 
time when this has to be done once a week. 


10283 Nuclear reactor. Weber, R.; Bauer, A.; Poerner, H. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,434,225/A/. 5 Feb 1976. 7p. (In German). 

In nuclear power plants with a containment, the fuel assem- 
blies provided for refuelling are transported through an airlock into 
the inner compartment of the reactor by means of a transporting 
device - a transfer carriage. It is proposed to move the motorless 
carriage by a motor-operated traction engine (similar to a locomo- 
tive). Two variants which may be used in a nuclear power plant 
with PWR are described. 
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10284 (RISLEY-Trans—3086) Potential and problems of in-line 
monitoring techniques for the primary coolant of PWR’s. Neeb, K.H.; 
Hiller, S. Translated from VGB Kraftwerkstech.; 54: No. 12, 821- 
825(Dec 1974). 8p. British Library Lending Div., Yorkshire, Eng. 

The primary coolant of PWR’s has a double function to fulfil 
during the operation of the reactor: it is the heat transfer medium 
from the fuel elements to the steam generator, and also the carrier 
for the boric acid used for reactivity control. During these duties, it 
is essential to ensure that the materials of the primary loop are not 
damaged by chemical reactions with the primary coolant. These 
requirements make it necessary to carry out close surveillance of the 
composition of the primary coolant, with regard to both additives 
and impurities. Measurement techniques which determine the re- 
quired data directly in the primary coolant flow, or possibly in a 
bypass after cooling and de-pressurizing, without the necessity of 
— coolant samples from the closed primary circuit are de- 
scribed. These techniques will be referred to briefly as “in-line 
techniques”. In certain cases such as the monitoring of pH value or 
oxygen content, in-line techniques are already used on a routine 
basis. For other measurement requirements in-line techniques are 
feasible in principle, but here it should not be overlooked that the in- 
line principle presents a series of problems of its own, whose solution 
is crucial for the successful practical application of a fundamentally 
suitable analytical technique. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 10261, 10447, 10599, 10654, 
10669, 10674 


10285 (GA-A—14404) Final summary report on the Peach 
Bottom End-of-Life Program. Steward, K.P. (General Atomic Co., 
San Diego, CA (USA)). Jul 1978. Contract EY-C-03-0167-056. 100p. 
Dep. NTIS, PC A0S5S/MF AO1. 

HTGR design methods verifications have been performed 
under the Peach Bottom End-of-Life Program by comparison of 
actual with predicted physics, thermal, fission product, and materials 
behavior in Peach Bottom. These design methods verifications have 
utilized the data determined from nondestructive fuel and circuit 
gamma scanning on-site, from laboratory examinations of samples 
removed from the primary circuit, and from a complementary 
program of Peach Bottom fuel element postirradiation examinations 
at Oak Ridge National Laboratory. Fifty-five driver fuel elements 
were axially gamma scanned to determine fission product distribu- 
tions for use in burnup calculations, power profile determinations, 
and fission product release and redistribution studies. The cesium 
plateout distribution in the primary circuit was subsequently mapped 
by gamma scanning the ducting at 12 locations, axially traversing 79 
steam generator tubes with Cd Te detectors from the water side, and 
internally scanning two vertical runs of ducting. Component remov- 
al involved trepanning of the primary circuit ducting, obtaining 
access to the steam generator internals, and removing over 100 
superheater, evaporator, and economizer tubing samples. During this 
phase, macroscopic examinations of the steam generator and ducting 
internals were performed. Subsequent laboratory examinations of 
removed samples included radiochemical tests to substantiate in-situ 
gamma scans and to determine ®Sr distributions; metallurgical tests 
to evaluate surface films, microstructural changes, and residual me- 
chanical properties; and tritium permeation tests to provide data for 
improving HTGR tritium release predictions. The condition and 
metallurgical integrity of all components examined were found to be 
excellent, with minimal coolant/substrate interaction and entirely 
acceptable residual mechanical properties. The suitability of the 
materials used in the construction of the Peach Bottom HTGR was 
thereby confirmed. 


10286 (GA-A—14759) Low-enriched fuel particle performance 
review. Homan, F.; Nabielek, H.; Yang, L. (Oak Ridge National 
Lab., TN (USA); Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.); General Atomic Co., San Diego, CA (USA)). Aug 
1978. Contract EY-76-C-03-0167-065. 208p. Dep. NTIS, PC A10/ 
MF AOl1. 

The available data on low-enriched uranium (LEU) fuel 
particles were reviewed under the United States-Federal Republic of 
Germany Agreement. The most influential factors controlling the 
irradiation performance of LEU fuel particles were found to be 
plutonium transport, fission product transport, fuel particle mechani- 
cal performance, and fuel particle chemical performance. 


10287 (ORNL/TM—6619) Determination of end-of-life-failure 
fractions of HTGR-fuel particles by postirradiation annealing and beta 
autoradiography. Thiele, B.A.; Herren, M. (Oak Ridge National 
Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 16p. Dep. 
NTIS, PC A02/MF AOl. 
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Fission-product contamination of the helium coolant of High- 
Temperature Gas-Cooled Reactors (HTGR) is strongly influenced 
by the end-of-life (EOL) failed-particle fraction. Knowledge of the 
EOL-failure fraction is the basis for model calculations to predict the 
total fission product release from the reactor core. After disintegra- 
tion of irradiation fuel rods, fuel particles are placed in individual 
holes of a graphite tray. During a 5-h heat treatment at 1000°C in a 
helium atmosphere failed particles leak fission products, especially 
the volatile cesium, into the graphite. After unloading a B-autoradio- 
graph of the tray is made. Holes that housed defective particles are 
identified from black spots on the f-sensitive film. The EOL-failure 
fraction is the ratio of defective particles to the total number of 
particles tested. The technique is called PIAA, PostIrradiation An- 
nealing and Autoradiography. The PIAA technique was applied to 
particles of a Trisocoated highly-enriched UOz fissile batch irradiat- 
ed to a burnup of 35% FIMA at an irradiation temperature of 
1250°C. Visual examination showed all particles to be intact. From 
11 to 47% of the particles had failed, as determined by PIAA. 
Further, postirradiation examination showed that localized corrosion 
of the silicon carbide coating by fission-product rare-earth chlorides 
had occurred. 


10288 Moderator structure for the core of a molten salt reactor. 
Blum, J.M.; Ventre, E. (to Electricite de France (Service National)). 
US Patent 4,102,740. 25 Jul 1978. Priority date 26 Jun 1975, France. 
12p. 

The moderator structure is placed within a core space limited 
by a bottom wall, a top wall and a lateral reflector and is constituted 
by a stack of prismatic or spherical nodules applied in mutual 
contact in the three dimensions which prevent relative displacements 
of the nodules and so arranged as to form a lattice of interstices 
through which the molten salt is circulated. 


10289 Waste processing at Windscale. Fremlin, J.H. (Birming- 
ham Univ. (UK)). Nucl. Act.; No. 19, 19-22(Jul 1978). 

Guest writer Prof J H Fremlin, University of Birmingham 
(UK), draws on the Windscale Inquiry to put public concern about 
radioactivity hazards into perspective. 


10290 State of development of the high-temperature reactor. 
Period for market introduction of HTRs estimated at about 20 years. 
Engelmann, P. VDI (Ver. Dtsch. Ing.) Nachr.; 32: No. 26, 1-3(Jun 
1978). (In German). 

One of the KFA Juelich’s main tasks is the development of 
the HTR for electric power generation and for process heat utiliza- 
tion. This task accounts for about one third of the overall research 
capacity. KFA cooperates closely with German industry and with 
firms and research facilities abroad. The aim of the work is to 
develop a reactor type which utilizes the nuclear fuel more efficient- 
ly and which has a wider range of application than the light-water 
reactor. It is important for the future that the basis of energy supply 
will be a broader one in der long run. 


10291 TV flexibility speeds maintenance and damage checks. 
Knox, R. Nucl. Eng. Int.; 23: No. 271, 53-56(May 1978). 

A high resolution TV system is described which is being used 
to examine the Hunterston AGR reactor and also to view the 
internals of Hinkley Point B during annual inspection shutdown. The 
basic requirement is for close-up inspection of the sub-diagrid area or 
the interior of control rod or fuel channels. The special features of 
the inspection head and its use in the sub- -diagrid area of Hinkley 
Point B, using a specially designed viewing rig, are described. A new 
telescopic boom manipulator is described which on completion of 
tests, will be used to guide cameras into confined spaces above the 
gas baffle and between the gas baffle and the boilers so that examina- 
tion may be carried out with the inspection head. Possible adapta- 
tions of the equipment for other types of reactor are under surveil- 
lance. 


10292 Rules for design of nuclear graphite core components - 
some considerations and approaches. Svalbonas, V.; Stilwell, T.C.; 
Zudans, Z. (Franklin Inst. Research Labs., Philadelphia, Pa. (USA)). 
Nucl. Eng. Des.; 46: No. 2, 313-333(Apr 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (5 - 19 Aug 1977). 

The use of graphite as a structural element presents unusual 
problems both for the designer and stress analysist. When the struc- 
ture happens tec be a nuclear reactor core, these problems are 
significantly megnified both by the environment and the attendant 
safety requirements. In the high temperature gas reactor (HTGR) 
core a large number of elements are constructed of nuclear graphite. 
This paper discusses the attendant difficulties, and presents some 
approaches, for ASME code safety-consistent design and analysis. 
The statistical scatter of material properties, which complicates even 
the definitions of allowable stress, as well as the brittle, anisotropic, 
inhomogeneous nature of the graphite was considered. The study of 
this subject was undertaken under contract to the U.S. Nuclear 
Regulatory Commission. 
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10293 10 years of current generation in the AVR reactor. The 
high-temperature pebble-bed reactor - a hot tip for our future. Schenk, 
P. (Arbeitsgemeinschaft Versuchs-Reaktor G.m.b.H., Juelich (Ger- 
many, F.R.); Stadtwerke Duesseldorf A.G. (Germany, F.R.); Ver- 
einigung Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt 
am Main (Germany, F.R.)); Nehrling, H. (Ministerium fuer Wirts- 
chaft, Mittelstand und Verkehr des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany, F.R.)); Daeunert, U. (Bundesministerium 
fuer Forschung und Technologie, Bonn-Bad Godesberg (Germany, 
F.R.)); Schulten, R. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Reaktorentwicklung); Mattick, W. (Brown, 
Boveri und Cie A.G., Mannheim (Germany, F.R.)). VGB Kraftwerk- 
stech.; 58: No. 2, 143-153(Feb 1978). (In German). 

On 17th December 1967, the experimental nuclear power 
plant (AVR) in Juelich supplied RWE network with power for the 
first time. With the start of the power operation of the first German 
high-temperature reactor (HTR), a milestone was reached in the 
development of this new and progressive line of construction. On 
the same day exactly 10 years later, the successful work with the 
hottest nuclear reactor in the world was reviewed in the presence of 
15 associates of the Arbeitsgemeinschaft Versuchsreaktor (AVR) 
Ltd. and the personnel of the experimental nuclear power plant at a 
festival event in the main auditorium of the nuclear power plant at 
Juelich before some 300 guests from central and local government, 
the board of control, representatives of the population of the Dueren 
area and the town of Juelich, as well as bodies of the power 
producing industry. 


10294 Investigation of the utility of some minerals of Indian 
origin in radioactive waste treatment. Satya Brat (Bhabha Atomic 
Research Centre, Bombay (India). Waste Treatment Div.). J. Indian 
Inst. Sci.; 60: No. 2, 29-35(Feb 1978). 

Ion exchange studies have been carried out on vermiculite 
and mica samples of Indian origin with a view to using them in the 
treatment of low and intermediate levels of radioactive liquid wastes. 
Details of their practicability ir: radioactive waste management in 
India are indicated. 


10295 Stress analysis methods and computer programs for HTGR 
fuels and graphite structures. Ikushima, T. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Nippon Genshiryoku Gakkaishi; 20: No. 1, 48-55(Jan 1978). (In Japa- 
nese). 

Stress analysis methods and computer programs for fuels and 
graphite structures of high-temperature gas-cooled reactor (HTGR) 
are described. Described are (1) calculational methods including 
analytical and finite element methods, (2) computer programs and (3) 
the results of fuel stress analysis for a HTGR in JAERI. 


10296 10 years of power generation by the AVR reactor. Accom- 
plishments of the pebble-bed high-temperature reactor. At. Strom; 24: 
No. 1, 15-16(1978). (In German). 

Th 


10297 Development of uranium-graphite channel reactors in the 
USSR. Aleksandrov, A.P.; Dollezhal’, N.A. At. Energ. (USSR); 43: 
No. 5, 337-343(Nov 1977). (In Russian). 

The development of channel reactors in the USSR is briefly 
reviewed and placed into a historical perspective dating back to the 
First-in-the world NPP in Obninsk, put into operation in 1954. Major 
attention is paid to the 1000, 1500 and 2400 MW(e) LWGR type 
reactors. The latter is on the drawing-board yet. Basic technical 
characteristics of the reactors are presented. The 2400 MW(e) reac- 
tor is constructed from sections made at a plant and got together in 
situ. Nuclear overheating of steam enables to increase the heat rate 
of a NPP with the reactor up to 37%. Possibilities to improve the 
fuel cycle of channel reactors are considered. The channel reactors 
are concluded to meet the major contemporary trend of increasing 
reactor unit power since they have no technical or transportation 
limitations. Another merit - a possibility of a relatively simple 
transition to other fuel compositions and fuel cycles. 


10298 RBMK-1000 fuel element. Aden, V.G.; Bibilashvili, 
Yu.K.; Zajmovskii, A.S. . At. Energ. (USSR); 43: No. 4, 235-239(Oct 
1977). (In Russian). 

Design specifications and performance of the RBMK-1000 
fuel elements and assemblies are described. The fuel element repre- 
sents a stack of UO: pellets, which is clad in Zr-1%Nb alloy. The 
fuel assembly comprises 18 such fuel elements separated by a stain- 
less steel spacer grid. Major features of the fuel element fabrication 
are shortly discussed. The performance of the fuel assemblies has 
been tested using bench-mark and full-scale reactor experiments. The 
vibration resistance has proved to be adequate up to 9000 hr of 
testing. The assemblies were then irradiated at a linear power rate of 
500-700 W/cm up to burn up of 46x10° MW day/tU, that exceed 
substantially the average irradiation conditions in the Leningrad-1 
reactor. The data on mechanical integrity and basic mechanical 
properties of the fuel cans are presented. The program of experimen- 
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tal, calculational and technological investigations is concluded to 
have proved the reliability of the fuel assemblies. 


10299 Reducing fission product activity and afterheat rate in 
molten salt reactors with a circulating fuel. Blinkin, V.L.; Gel’man, 
Eh. B.; Novikov, V.M. At. Energ. (USSR); 43: No. 2, 131-132(Aug 
1977). (In Russian). 

TL 


10300 Reactor core for a gas-cooled high-temperature reactor. 
Tobin, J.M. (to Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA)). German(FRG) Patent 2,655,402/A/. 7 Jul 1977. 33p. (In 
German). 

The proposed reactor core for a gas-cooled HTR permits 
very high coolant temperatures; the fissile and fertile materials can 
be separated non-destructively from the fuel assemblies for repro- 
cessing. The fuel elements can be directly cooled. After removing a 
fuel assembly from the reactor, its fuel elements can be expelled one 
by one from the moderator block. The arrangement of the ducts in 
the graphite moderator block is described. 


10301 Arrangement to remove hydrogen isotopes from gas phases, 
in particular to remove tritium from the primary gas of HTR reactors. 
Morlock, G.; Wiesemes, J.; Bachner, D. German(FRG) Patent 
2,548,734/A/. 5 May 1977. 4p. (In German). 

The gas purification equipment described in patent No. 25 36 
798 is modified so that also tritium can be removed from the primary 
loop of HTR reactors. In the primary gas flow, containers are 
arranged whose walls are permeable to hydrogen isotopes at operat- 
ing temperature so that tritium diffuses through and is thus removed 
from the primary gas flow. 


10302 Nuclear reactor. Hooper, A.T. (to UKAEA London 
Office). German(FRG) Patent 1,905,788/B/. 21 Apr 1977. 3p. (In 
German). 

The invention pertains to the flow path of the coolant inside a 
nuclear reactor with a cylindrical reactor vessel and with fuel rods 
arranged inside hollow tubes. According to the invention, the 
hollow tubes which are closed at the top, are porous so that the 
coolant flowing in from below flows radially out again through the 
porous walls. The arrangement is illustrated in detail by the example 
of a gas-cooled reactor. 


10303 Electric power station with turbine acceleration system. 
Braytenbah, A.S.; Pennsauken, N.J.; Jaegtnes, K.O. (to Westing- 
house Electric Corp., Pittsburgh, Pa. (USA)). German(FRG) Patent 
2,643,737/A/. 7 Apr 1977. 75p. (In German). 

An electric power station is described which has two steam 
turbines and where the steam generator receives its heat from the 
cooling gas of a gas-cooled HTR-type nuclear reactor. The inven- 
tion pertains to improvements in the control system for turbine 
acceleration. The power plant is illustrated by 8 drawings and 
described in detail on about 50 pages. 


10304 Nuclear reactor. Neef, H.J. (to Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.)). German(FRG) Patent 
2,365,531/C/. 17 Mar 1977. 3p. (In German). 

If a graphite reflector of a pebble bed reactor is equipped 
with insertable absorber rods power control is achieved by less 
insertion depth of these rods than would be required for convention- 
al designs for the same type of reactor. Therefore the difficulties 
growing with insertion depth and the danger of damaging fuel 
elements are reduced. With less stroke, the drives of the control rods 
are simplified, too. A means for this is doping the graphitic reflector 
bottom and the lower part of the reflector with neutron-absorbing 
material. A partial flow of neutrons forced downwards on insertion 
of the control rods into the upper zone of the reflector will be 
absorbed in this lower region. A formula is given for this doping. 


10305 Fuel element for gas-cooled nuclear reactors. Peehs, M.; 
Huenner, M. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,423,501/C/. 17 Mar 1977. 
3p. (In German). 

By means of special geometry of the friction area, it is 
prevented that the unavoidable material abrasion - by thermal and/ 
or vibrational movement of the can in the spacers - will cause the 
cans to be welded to the spacers at temperatures between 300 and 
600°C. In the spacers, cross-pieces of sheet metal form a honeycomb 
of short square tubes enclosing the cans at some distance. Within the 
four wall distances, ‘posts’ provide for the centering of the cans. 
According to the invention, the contact and therefore friction area 
with the can is not insooth but provided with grooves across the 
axes of the rod. These may be applied to all four ‘posts’ at the same 
time. Unavoidable abrasion thus will not harmfully be kept between 
posts and can, but will be collected in these grooves until removal by 
the coolant. For spacer meshes designed in triangular or hexagonal 
shape, there appropriately results a can centering by 3 posts, each 
being placed in the middle of one of the 3 sides of the polygon. The 
spacers consisting of stainless steel, Ni, or Zn alloys may be fabricat- 
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ed out of one plate. After applying borings with a diameter some- 
what larger than that of the can, threads are cut into these borings. 
By spark erosion, superfluous, neutron-absorbing material is re- 
moved. 


10306 Nuclear facility with a closed working-gas cycle. Cler- 
mont, H.; Foerster, S.; Heil, J.; Quell, P.; Sack, B.; Singh, J.; 
Schroeder, B. (to Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). German(FRG) Patent 2,435,358/C/. 3 Mar 1977. 7p. 
(In German). 

For the increased safety inside the prestressed-concrete con- 
tainment of a nuclear reactor facility with closed working-gas cycle, 
it is suggested to include a further conerete container divided into 
chambers. The latter accommodates in its chambers the turbo- 
generator with generator as well as all plant components that are 
connected gas lines to a reactor core positioned in a special pres- 
tressed-conerete container. The easily accessible containers are sup- 
plied with gas-tight lodes safeguarded from the ascape of radioactive 
substances. Over flow openings in the ensure pressure release in case 
of a fracture. 


10307 Loading of fuel rods into nuclear fuel elements with guid- 
ing adaptor and vibrator. Arya, S.P. (to General Atomic Co., San 
Diego, Calif. (USA)). French Patent 2,321,176/A/. 9 Aug 1976. 
Priority date 11 Aug 1975, United States of America (USA). 1 1p. (In 
French). 

A description is given of a system for loading fuel rods into a 
nuclear fuel element having a set of longitudinal channels, each 
taking a set of fuel rods aligned axially. The system includes a 
conveyor to carry the fuel rods in succession over the longitudinal 
channels and aligned axially with them, an adaptor to guide the fuel 
rods from the conveyor to the longitudinal channels and a vibrator 
to vibrate the fuel and cause the fuel rods to drop into the longitudi- 
nal channels . 


10308 Method for axially shuffling fuel elements in a nuclear 
reactor. Mysels, K.J. (to General Atomic Co., San Diego, Calif. 
(USA)). French Patent 2,313,744/A/. 1 Apr 1976. 22p. (In French). 

A method of refueling the fuel columns in the active core of a 
nuclear reactor and including fuel columns comprised of substantial- 
ly equal stacks of fuel elements is described. The method comprises 
the steps of: a) completely removing a predetermined number of 
adjoining fuel columns to initially create a plurality of adjoining 
vacant columns; b) filling the vacant columns with at least one fresh 
hexagonal shaped fuel element, and a plurality of complementary 
hexagonal shaped fuel elements transferred from a single fuel column 
adjoining at least one of the vacant columns by laterally transferring 
plurality of complementary fuel elements; c) discarding a number of 
fuel elements from single adjoining fuel column equal to the number 
of fresh fuel elements placed in one of vacant columns to thus create 
a new vacant column; d) repeating steps b and c until all of fuel 
columns in active core have been refueled except a number of finally 
remaining vacant columns equal to the number of initially created 
vacant columns; and refilling remaining vacant columns with a 
number of hexagonal shaped fuel elements as necessary to establish 
full fuel columns. 


POWER REACTORS, NON-BREEDING, 
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REFER ALSO TO CITATION(S) 10590, 10750, 10752, 10753 


10309 (IAEA—202, pp 95-98) Contribution to the question of 
surveillance programs for nuclear reactor pressure vessels. Bru- 
movsky, M. (Skoda, Plzen (Czechoslovakia)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

Results of the evaluation of surveillance specimens and in- 
service inspection of tubes of A-1 reactor heavy water calandria are 
presented. Results obtained are in good agreement and prove the 
objectivity of ultrasonic method used for wall thickness measure- 
ments. High radiation stability of Al-Mg-Si alloy was proved. 


10310 (IAEA—202, pp 113-124) Evaluation of surveillance 
specimens and in-service inspection of tubes of A-1 reactor heavy 
water calandria. Mrkous, P.; Brumovsky, M.; Prepechal, J. (Skoda, 
Plzen (Czechoslovakia)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

Basic principles of reactor pressure vessel surveillance pro- 
grammes are considered, including materials, specimens, capsules, 
location of capsules, detectors and procedures. 
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10311 (IAEA—202, pp 11-35) Surveillance programmes pre- 
pared and carried out during production and exploitation of the A-1 
nuclear reactor pressure vessel. Brumovsky, M.; Filip, R. (Skoda, 
Plzen (Czechoslovakia)); Cervasek, J.; Vacek, M. (Ustav Jaderneho 
Vyzkumu, Rez (Czechoslovakia)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

The first Czechoslovak nuclear reactor A-1 is a HWGCR- 
type reactor working with the thermal neutrons. Its nominal output 
is 150MWe. The reactor pressure vessel is fabricated from mild 
structural steel and is therefore characterized with some specific 
parameters such as: relatively low operational temperature (cca 
150°C); large vessel diameter (cca 5100mm) resulting in the follow- 
ing specialities in technology: the vessel rings are electroslag welded 
from segments even in the core area, the rings welded into segments 
were manual-arc welded (site weld) at the site to make the whole 
body of pressure vessel which was annealed, directly in the pit, in a 
special electric furnace to relieve stress; relatively high ratio of fast 
neutrons to photons fluxes falling on the pressure vessel wall (cca 
1:100). Regarding the above and the fact that the projects of the 
pressure vessel and of operational checks (especially of surveillance 
specimens) had been prepared at time when fracture mechanics had 
been far from reaching present state (the pressure vessel was finished 
in 1968), the surveillance specimens project was broadly worked out. 
Its main purpose was to verify the lifetime of the pressure vessel 
itself (planned at least for 20 years), however there was an auxiliary 
research aspects, too. At present methods are being sought how to 
modernize the existing and fixed surveillance programme to make 
use of the latest knowledge in fracture mechanics. 


10312 (N—78-14360) Flow in an obstructed T-junction. Leong, 
C.K.; Obonyo, H. (Bristol Univ. (UK). Dept. of Aeronautical Engi- 
neering). Jun 1977. 110p. (BU—207). NTIS PC A06/MF AOl. 

The fuel channel assembly in the pressure tube of a steam 
generating heavy water reactor consists of a T-junction, through 
which two-phase fluid under high pressures and temperatures flows. 
Fluid excitation at various points along the assembly is reported to 
manifest itself in vibrations of the hanger bar and the fuel-pin bundle 
it supports in the pressure tube. It is believed that the flow in the T- 
junction region could be a major source of the excitation. Initial 
investigations using a simple two-dimensional water channel model 
revealed that the flow in the junction region is not significantly 
affected by the position of the closing flange, for closing flange 
positions more than three diameters (maintube) from the junction. 
Based on this information, a subsequent full-scale air model was 
constructed to simulate the flow in the region of interest. The flow 
characteristics were observed by use of five different flow visualiza- 
tion techniques. It was found that the flow could be divided into six 
regions within which the character of the flow was largely uniform. 
Where vorticity clearly existed, its position and strength was not 
steady and this consequent switching contributed to oscillating pres- 
sures on the hanger bar and within the riser. Pressure measurements 
were also made to establish the mean force distributions on the 
hanger bar. A spectral study of the pressure was conducted at five 
preselected points along the hanger bar. The spectral density curves 
obtained showed that while there were persistent strong frequencies 
in the range f less than 50 Hz, the importance of higher frequencies 
(up to 125 Hz) varied from position to position along the hanger bar. 


10313 Pickering pressure tube cracking experience. Perryman, 
E.C.W. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Nucl. Energy; 17: No. 2, 95-105(Apr 
1978). 

From British Nuclear Energy Society meeting; London, UK 
(10 Nov 1977). 

Sixty-nine cracked Zr-2.5 wt% Nb pressure tubes were re- 
moved and replaced in units 3 and 4 of the 2000 MW(e) Pickering 
power station. The events leading to the detection of the cracks, the 
research and development programme to find the cause of cracking, 
and the procedures for removing and replacing the tubes are de- 
scribed. Unit 3 has been back in operation since March 1975 and unit 
4 since March 1976 without showing any evidence for further 
cracking. This performance is consistent with the predictions from 
the research and development programme. 


10314 Role of welding in nuclear component fabrication. Sriniva- 
san, M.R. (Department of Atomic Energy, Bombay (India). Power 
Projects Engineering Div.). Chem. Age India; 29: No. 2, 98-104(Feb 
1978). 

The developments which have taken place in the technique of 
welding over the last seven or light decades are briefly outlined. A 
master chart of welding and allied processes in use today is present- 
ed. Salient features as well as the merits and demerits of a few of the 
most modern and sophisticated welding techniques used in nuclear 
component fabrication are described. 
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10315 Neutron and gamma-ray spectra measurement on the 
model of the KS-150 reactor radial shielding. Holman, M.; Hogel, J.; 
Marik, P.; Kovarik, K.; Franc, L.; Vespalec, R. (Skoda, Plzen 
(Czechoslovakia). Zavod Vystavba Jadernych Elektraren). Jad. 
Energ.; 23: No. 9, 321-324(Sep 1977). (In Czech). 

A shortened model of the peripheral region of the KS-150 
reactor core consisting of two rows of fuel elements and a reflector 
was constructed from the peripheral fuel elements of the KS-150 
reactor core in an experiment on the TR-O reactor. A mockup of the 
thermal shield (10 cm of steel), of the pressure vessel (15 cm of steel) 
and of the inner wall of the water biological shielding (2 cm of steel) 
of the KS-150 reactor were erected outside the TR-O vessel. Fast 
neutron and gamma spectra were measured with a stilbene crystal 
scintillation spectrometer. The resonance neutron spectra were 
measured with '®7Au, Cu and **Na resonance activation detectors. 
Fast neutron spectra inside the reactor were measured with a 10 mm 
diameter by 10 mm thick stilbene crystal spectrometer, outside the 
reactor with a 10 mm diameter by 10 mm thick and a 20 mm 
diameter by 20 mm thick stilbene crystal spectrometer. 


10316 Nondestructive method of burn-up control. Petenyi, V.; 
Mikusova, D.; Korcova, A. (Vyskumny Ustav Jadrovych Elektrarni, 
Jaslovske Bohunice (Czechoslovakia)). Jad. Energ.; 23: No. 9, 329- 
335(Sep 1977). (In Slovak). 

Burnup was determined from the '°7Cs and ™*Cs number 
density ratio by radiometric analysis. The determined values of 
number density were used for calibration of nondestructive gamma 
spectrometric methods for determining fuel pin and fuel element 
burnup. The activity of solutions prepared from spent fuel specimens 
was measured with a coaxial Ge(Li) detector 16 cm’ in volume with 
a resolution of 2.6 keV at 662 keV (sup(137m)Ba). The activity of 
fuel pins and elements was measured in hot cells with a planar 
Ge(Li) detector 3.5 cm* in volume with a resolution of 2.7 keV at 
662 keV. The ratio of number density for 7Cs and ™‘*Cs was 
determined from the measured activities. Using the ratio, burnup 
may be determined with accuracy better than 7.6% for the entire 
burnup range in the KS-150 reactor at fuel element cooling time of 
more than 1.5 years. 


10317 Long-term testing of reserve variant R II-U of improved 
A-1 fuel element. Martinek, J. (Skoda, Plzen (Czechoslovakia). 
Zavod Vystavba Jadernych Elektraren). Jad. Energ.; 23: No. 8, 288- 
298(Aug 1977). (In Czech). 

Fuel pin R II-U contains a uranium metal kernel 6.5 mm in 
dia. The kernel is jacketed with a protective finned cladding 0.75 
mm in thickness made of magnesium-beryllium alloy PMB-2. Fuel 
element Du-112 mm with single-pitch helical fins consists of 70 R II- 
U fuel pins. The Du-112 mm fuel assembly was life-tested for 2,050 
operating hours on the high-temperature circuit of a non-active gas 
loop (CO2). The test was performed at the rated and at increased 
CO, operating parameters with the aim of ascertaining the hydro- 
dynamics of the fuel element assembly with the single- and double- 
pitch cladding fins; the mechanical, heat technology and corrosion 
stability of the fuel pins; the dynamic effect of the CO, on the fuel 
element and on the jacket tube; the leak-proofness and the conditions 
of fuel pins cladding and the dosimetric control; the length incre- 
ments of the fuel pins and the procedure for mounting the fuel 
assembly. The start-up of the gas loop to operating parameters as 
well as the shutdown proceeded at a preset temperature gradient of 
about 3 degC/min. 


10318 Review of dryout data in SGHWR fuel bundle simulations. 
Bailey, N.A. (UKAEA Reactor Group, Winfrith. Atomic Energy 
Establishment). pp 203-207 of Heat and fluid flow in water reactor 
safety. London; Mechanical Engineering Pub. for the Institution of 
Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Experiments are reviewed that have been carried out at AEE 
Winfrith investigating dryout in electrically heated simulations of 
SGHWR fuel clusters. The effect of flow conditions is examined in 
the context of a set of reference experiments and the effect of 
varying geometrical factors is discussed in detail, the large number 
of experiments allowing the effect of single parameter variation to be 
explored. 


10319 SALA-HGMS. High gradient magnetic separation. 
Schmidt, F.K. (SALA Aufbereitungstechnik G.m.b.H., Herten (Ger- 
many, F.R.). Abt. Abwasseraufbereitung). Fachber. Huttenprax. Me- 
tallweiterverarb.; 15: No. 8, 662-663(1977). (In German). 

High-gradient magnetic separators are used with much suc- 
cess in kaolin and iron are processing. It has recently been possible 
also in pilot tests in water and waste water technology to repel grain 
sizes in the colloidal region if one can join ferro- or paramagnetic 
‘seed particles’. The fields of application are the cleaning of commu- 
nal and industrial waste waters, as well as the paper industry. High 
gradient magnetic separators have already been used in processing 
circuit water in Canadian CANDU reactors for years. 
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10320 Simulation of a pressurized heavy water nuclear power 
plant. Fleming, R.J.; Dumont, R.; Fung, K. pp 7.1-7.25 of Proceed- 
ings of the third power plant dynamics, control, and testing sympo- 
sium. Kerlin, T.W. (ed.). Knoxville, TN; University of Tennessee 
(1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The paper describes a method of simulation which is effective 
in the simulation of a complex multi-stage process such as a generat- 
ing plant. The method is illustrated by the description of the simula- 
tion of a pressurized heavy water reactor power plant of the 
CANDU type. The method of simulation is illustrated in detail for 
one particular element of the system and the balance of the power 
plant system is described in more general terms. The mathematical 
model was developed on a modular basis with a separate subroutine 
for each functional part of the system including a point kinetics 
model of the reactor, a lumped parameter representation of the 
primary/secondary coolant heat exchanger and a simplified thermal- 
hydraulic model of the steam turbine and condensate train. Transient 
tests are described for the model illustrating the kind of information 
which this type of simulation can provide. 


10321 Calandria tank in a heavy water reactor. Nishi, A. (to 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). Japanese Patent 1977-140,792/A/. 19 May 1976. 3p. (In 
Japanese). 

A method to enhance nuclear properties of a pressure tube 
type reactor is described. In a reactor using a heavy water modera- 
tor separated from coolant, a core region within a calandria tank 
containing the heavy water moderator is divided by partitioning 
plates into a plurality of regions, and each of the divided regions is 
provided feeding and discharging means for the heavy water moder- 
ator to increase and decrease the quantity of heavy water in the 
central moderator region to form a layer of air, whereby enhancing 
the nuclear properties. 


10322 Pressure tube type reactor. Yokomizo, O.; Kotani, K. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-115,995/A/. 26 
Mar 1976. 3p. (In Japanese). 

A method to improve reactor operating conditions when 
using the natural circulation to remove residual heat by steadily 
maintaining flow in uprising stream tube even at the time of low heat 
power is described. Part of the flow path in the neighborhood of the 
boundary between the outlet of a heat generating section of a fuel 
channel and the inlet of each uprising tube is divided into a number 
of fine flow paths. With this arrangement subcooled steam bubbles 
are divided into smaller bubbles in passing through the honeycomb- 
like flow path. The smaller bubbles thus obtained provide an in- 
creased rate of surface area to volume and thus quickly give heat 
energy to the surrounding unsaturated water. As a result, the bubbles 
are reduced in size and ultimately disappear, so that a steady flow 
can be obtained. 


10323 Neutron detector for incore measurement. Oteru, S.; 
Hanai, K.; Shirayama, S. (to Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan)). Japanese Patent 1977-304,693/ 
A/. 27 Feb 1976. 4p. (In Japanese). 

Object: To provide a fission chamber type neutron detector 
having a long life, which can contribute to facilitation of mainte- 
nance of the reactor even where the neutron flux density of a heavy 
water reactor core is high. Structure: In a neutron detector of a 
fission chamber type, using a mixture of U-235 and U-234 as a 
neutron converter for measuring substances, a mixing ration of U- 
235 to U-234 is between 1:2 and 1:4. 


10324 Locating fuel element canning defects in the reactor KS- 
150. Feik, K.; Shandrik, Sh.; Shtubnya, M. (Atomova Elektraren 
Bohunice, Jaslovske Bohunice (Czechoslovakia)). pp 133-143 of Nu- 
clear fuel quality assurance. Vienna; International Atomic Energy 
Agency (1976). (In Russian) 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

The fuel element control system and its operational character- 
istics for the gas-cooled heavy water moderated reactor KS-150 are 
described. The system utilizes the method of measuring the activity 
of some fission fragments. Furthermore, results are given of testing 
the functional model of the burst canning detection system in the gas 
loop of the reactor VVR-S in the Nuclear Research Institute. 
Theoretical and measured values of the signal levels are compared 
and the increase of the latter as a function of the time elapsed since 
the occurrence of the failure is shown. 
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REFER ALSO TO CITATION(S) 9849, 10570, 10571, 10574, 10579, 
10581, 10597, 10633, 10635, 10655, 10674, 10675, 10677, 10680, 
10681, 10682, 10691, 10694, 10695, 10705, 10706, 10707, 10709, 
10716, 10717, 10719, 10758, 10765, 10766, 10767, 10768, 10769, 
10770, 10771, 10772, 11729, 11740 


10325 (ANL—78-9) EBR-II environmental instrumented subas- 
sembly XX08: engineering and assembly. Smaardyk, A.; Filewicz, 
E.C.; Longnecker, A.A.; Poloncsik, J.; Tokar, J.V.; Walker, D.E.; 
Wendte, J.C. (Argonne National Lab., IL (USA)). May 1978. Con- 
tract W-31-109-ENG-38. 72p. AT. 

Subassembly XX08 is a fueled and instrumented subassembly 
designed primarily for an ongoing program to investigate the ther- 
mal-hydraulic core environment within EBR-II under normal and 
off-normal plant operating conditions. The Mark-II fuel is expected 
to provide XX08 with an irradiation lifetime three times as great as 
that attained with XX07, i.e., 9 versus 2.9 at. percent burnup. A 
burnup of 9 at. percent is equivalent to about 29,000 MWt days of 
EBR-II reactor operation, which corresponds to 11 reactor runs at 
2700 MWd per run. Instrumentation within XX08 includes 16 
spacer-wire coolant thermocouples with junctions at various axial 
and radial locations within the fuel-element bundle, six top-of-core- 
elevation fuel-pin thermocouples, two subassembly-outlet-coolant 
thermocouples, two permanent-magnet flowmeters for measuring 
subassembly flow, and two rhodium self-powered detectors for 
neutron-flux determinations. Signals from the instrumentation are 
processed and recorded using the EBR-II digital data-acquisition 
system (DAS). This report provides detailed information on engi- 
neering, design, and assembly of XX08. 


10326 (ANL—78-84) Ultrasonic scanner for stainless steel weld 
inspections. Kupperman, D.S.; Reimann, K.J. (Argonne National 
Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 34p. AT. 

The large grain size and anisotropic nature of stainless steel 
weld metal make conventional ultrasonic testing very difficult. A 
technique is evaluated for minimizing the coherent ultrasonic noise 
in stainless steel weld metal. The method involves digitizing conven- 
tional A-scan” traces and averaging them with a minicomputer. 
Results are presented for an ultrasonic scanner which interrogates a 
small volume of the weld metal while averaging the coherent 
ultrasonic noise. 


10327 (ANL-AFP—37) Core restraint performance of large het- 
erogeneous reference cores. de Paz, J.F.; Madell, J.T. (Argonne 
National Lab., IL (USA)). Jun 1978. Contract W-31-109-ENG-38. 
77p. Dep. NTIS, PC AOS/MF AO1. 

A preliminary study of the core restraint performance of 
heterogeneous cores was performed as part of the Large Heteroge- 
neous Reference Core Study (LHRCS). The performance is based 
on satisfying four functional requirements: (1) to provide assembly 
alignment for control rod insertion and fuel handling; (2) to permit 
fuel handling within allowable insertion and withdrawal forces; (3) 
to maintain the core reactivity (from radial motion) within specified 
limits during normal and off-normal conditions; and (4) to prevent 
extensive duct-to-duct contact throughout the core. Six generic 
cases were selected to represent the range of core arrangements 
whose features greatly influence core restraint performance. Case 1 
is a reference homogeneous core with temperature gradients only 
near the fuel-blanket interface. Case 2 is also a reference homogene- 
ous core, but has ficticious opposing temperature gradients within 
the fuel region. Cases 3 and 4 are tightly-coupled heterogeneous 
cores with fuel and bianket in the center region, respectively. Cases 
5 and 6 are loosely-coupled heterogeneous cores with fuel (Case 5) 
and blanket (Case 6) in the center region. The most important 
relative difference in the performance of homogeneous and hetero- 
geneous cores is the extent of duct-to-duct contact in the core 
region. Three of the four heterogeneous cores have substantial duct- 
to-duct contact while neither of the homogeneous cores do. This 
performance characteristic of heterogeneous cores appear to be 
inherent in their design and not amenable to change by core modifi- 
cations, etc. The features producing duct-to-duct contact should be 
kept in mind in the initial stages of laying out heterogeneous cores, 
and detailed core restraint analysis (i.e., 3-D) should be employed to 
investigate their core restraint performance in preliminary design 
studies. 


10328 (ANL-CT—78-44) Experiments on fluidelastic instability 
in tube banks subject to liquid cross flow. Part I. Rectangular arrays. 
Chen, S.S.; Jendrzejezyk, J.A.; Lin, W.H. (Argonne National Lab., 
IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 256p. AT. 

The objective of the work reported is to provide an experi- 
mentally validated mathematical model for design evaluation of 
curved tube banks to avoid detrimental flow-induced vibrations. An 
extensive test program is being carried out to establish the critical 
flow velocity as a function of various system parameters. The test 
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program is divided into two phases: (1) rectangular tube arrays and 
(2) triangular and mixed tube arrays. Testing of the rectangular tube 
arrays has been completed; the report presents the results for the 
first-phase tests. Critical flow velocities for six tube arrays with 
different spacing, mass ratio, damping, and detuning are established. 
Based on the experimental data, a stability map is prepared; this is 
useful in design to avoid detrimental fluidelastic instability. Based on 
the results, several general conclusions are drawn: (1) the generally 
accepted correlation does not correlate the data well, (2) detuning 
has beneficial effects on tube stability, (3) in the parameter ranges 
tested, tube spacings in the transverse and longitudinal directions do 
not have a significant effect on tube stability, (4) the instability 
modes are predominantly associated with the lift-direction motions, 
(5) there are multiple values of critical flow velocities associated 
with different modes of instability, (6) fluidelastic mechanism inter- 
acts with vortex shedding in some cases, and (7) damping stabilizes 
tube arrays and affects the on-set of instability. 


10329 (COO—2245-61TR) Measurement of heat and momentum 
eddy diffusivities in recirculating LMFBR outlet plenum flows. 
Manno, V.P.; Golay, M.W. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Nuclear Engineering). Jun 1978. Contract 
EY-76-S-02-2245. 308p. Dep. NTIS, PC Al4/MF AOl. 

An optical technique has been developed for the measurement 
of the eddy diffusivity of heat in a transparent flowing medium. The 
method uses a combination of two established measurement tools: a 
Mach-Zehnder interferometer for the monitoring of turbulently fluc- 
tuating temperature and a Laser Doppler Anemometer (LDA) for 
the measurement of turbulent velocity fluctuations. The technique is 
applied to the investigation of flow fields characteristic of the 
LMFBR outlet plenum. The study is accomplished using air as the 
working fluid in a small scale Plexiglas test section. Lows are 
introduced into both the 1/15 scale FFTF outlet plenum and the %/s0 
scale CRBR geometry plenum at inlet Reynolds numbers of 22,000. 
Measurements of the eddy diffusivity of heat and the eddy diffusivity 
of momentum are performed at a total of 11 measurement stations. 
Significant differences of the turbulence parameters are found be- 
tween the two geometries, and the higher chimney structure of the 
CRBR case is found to be the major cause of the distinction. 
Spectral intensity studies of the fluctuating electronic analog signals 
of velocity and temperature are also performed. Error analysis of the 
overall technique indicates an experimental error of 10% in the 
determination of the eddy diffusivity of heat and 6% in the evalua- 


tion of turbulent momentum viscosity. In general it is seen that the 
turbulence in the cases observed is not isotropic, and use of isotropic 
turbulent heat and momentum diffusivities in transport modelling 
would not be a valid procedure. 


10330 (EPRI-NP—883(Vol.1)) Large pool LMFBR design. 
Final report. Volume 1. Reactor. Wett, J.F. (Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.). Aug 1978. 
193p. Dep. NTIS, PC A09/MF AO1. 

The design effort reported herein, and performed by ARD in 
the period February—July 1978, and by S and W from mid-March 
to July 1978, concentrates on those parts of the nuclear island unique 
to a commercial size pool type LMFBR. In particular, the work 
covers the reactor vessel, deck, rotating plugs, upper and lower 
internals, internal plenum separator system, IHX, pumps, cold traps, 
intermediate system layout, containment/confinement system, plot 
plan, and residual heat removal systems. Preliminary thermal, hy- 
draulic, stress, and system analyses are also presented. 


10331 (EPRI-NP—883(Voi.2)) Large pool LMFBR design. 
Final report. Volume 2. Plant and systems. Wett, J.F. (Westinghouse 
Electric Corp., Madison, PA (USA). Advanced Reactors Div.). Aug 
1978. 76p. Dep. NTIS, PC AO5/MF AO1. 

The design effort reported and performed by ARD in the 
period February—July 1978, concentrates on those parts of the 
nuclear island unique to a commercial size pool type LMFBR. In 
particular, the work covers the reactor vessel, deck, rotating plugs, 
upper and lower internals, internal plenum separator system, IHX, 
pumps, cold traps, intermediate system layout, containment/confine- 
ment system, plot plan, and residual heat removal systems. Prelimi- 
nary thermal, hydraulic, stress, and system analyses are also present- 
ed. 


10332 (ESG-DOE—13241) High-temperature piping design 
technology. Quarterly technical progress report, April—June 1978. 
(Atomics International Div., Canoga Park, CA (USA)). 30 Aug 
1978. Contract EY-76-C-03-0824-026. 21p. AT. 

The overall objectives of the High-Temperature Piping 
Design Technology progress is summarized in studies designed to: 
(1) provide design methodology for elevated-temperature piping 
systems, based on experiences with FFTF, ETEC, and CRBRP 
designs and on operating high-temperature piping systems; (2) assess 
the validity of using current high-temperature Code Case 1592 
design rules on piping systems; (3) investigate critical piping system 
design problems from the design criteria viewpoint; and (4) increase 
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the confidence level in high-temperature design rules for piping by 
demonstrating the conservativeness of these rules. 


10333 (ETEC—78-12) Metallurgical evaluation of the Modular 
Steam Generator (MSG) after LLTR testing. Stearns, J.D. (Energy 
Technology Engineering Center, Canoga Park, CA (USA)). 30 Sep 
1978. Contract EY-76-C-03-0700. 49p. AT 

The AI LMFBR modular steam generator was subjected to a 
thorough metallurgical examination during final disassembly. No 
major anomalies were found. Tube deformation and localized wast- 
age were found near the programmed leak sites. No wastage greater 
than 0.048 cm (0.019 in.) was found, and at most locations was much 
less. Less than 10 kg (22 Ib) of residual metallic sodium and sodium 
reaction products were found. The residual sodium was found at 
locations where flow was restricted during organic solvent circula- 
tion. 


10334 (GEFR—13771-27) Critical experiments and analysis. 
Twenty-seventh quarterly report, April—June 1978. (General Electric 
Co., Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). Jul 1978. 
Contract EY-76-C-03-0893-031. 61p. AT. 

Current activities and technical progress for the period April 
through June 1978 are reported for two subtasks. Subtask A covers 
the technical direction for critical experiments and analysis as appli- 
cable to LMFBR commercial plants and the Clinch River Breeder 
Reactor Plant Benchmark Critical Experiments in ZPPR Assembly 4 
and the CRBRP EMC. Subtask B is directed towards the analysis of 
advanced fuels critical experiments that can provide a consistent 
data base for testing the computational tools, nuclear analysis tech- 
niques and basic nuclear data which are used in the LMFBR design 
effort, and for evaluating the nuclear performance and safety charac- 
teristics of advanced fuel materials. 


10335 (HEDL-TME—78-14) Gas tag location systems for FFTF 
and CRBRP Failed assemblies. Figg, J.A.; McCormick, N.J.; 
Schenter, R.E.; Schmittroth, F.; DeClue, J.F.; Holt, F.E. (Hanford 
Engineering Development Lab., Richland, WA (USA)). Jul 1978. 
Contract EY-76-C-14-2170. 136p. AT. 

The report is directed at the computational aspects associated 
with the gas tag location system. The analytical techniques used to 
select the isotopic composition of the gases and the computer 
program to prescribe the blending of the gas mixtures during fabrica- 
tion are described, and the computer program for identifying a failed 
assembly using the measured ratios is discussed. The tag composi- 
tions for the FFTF and CRBRP reactors also are presented along 
with sample calculations for the identification of failed assemblies 
using postulated tag gas releases. 


10336 (HEDL-TME—78-20) Sodium engineering and technol- 
ogy technical progress report, January, February, March 1978. 
Atwood, J.M. (comp.). (Hanford Engineering Development Lab., 
Richland, WA (USA)). Aug 1978. Contract EY-76-C-14-2170. 102p. 
AT. 


The report presents a quarterly summary of progress made at 
Westinghouse Hanford Company in the areas of radioactivity con- 
trol technology, sodium systems technology, hydraulics and me- 
chanics, and safety systems development. 


10337 (HEDL-TME—78-38) National friction, wear, and self- 
welding program status and plans. Johnson, R.N. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Jul 1978. Contract 
EY-76-C-14-2170. 95p. AT. 

This report documents the status and plans of the National 
Friction, Wear, and Self-Welding Program. The primary objective 
of this program is to qualify materials for tribological applications 
through selection, development, and testing activities. The long-term 
goal is to develop a base list of well-characterized, wear-resistant 
materials, practical and economical fabrication process, and qualified 
sources of supply. The report reviews the status of testing and 
development activities, identifies program needs, and recommends 
courses of action and priorities for future testing and development. 


10338 (ORNL—S5430) Thermal ratchetting test of type 316 stain- 
less steel seamless to seam-welded pipe: specimen TTT-4, Sartory, 
W.K.; Battiste, R.L.; Corum, J.M.; Young, H.C. (Oak Ridge Nation- 
al Lab., TN (USA)). Sep 1978. Contract W-7405-ENG-26. 101p. AT. 

The results of a ratchetting test of a type 316 stainless steel 
pipe are presented and are compared with inelastic analysis predic- 
tions. The test specimen was a pipe consisting of two sections: a 
seamless section and a seam-welded section with two diametrically 
opposed welds with 16-8-2 stainless steel filler metal. In a special 
sodium test facility, the specimen was subjected to a series of thermal 
downshocks at the inner surface, followed by sustained periods of 
high-temperature operation under internal pressure. The outer sur- 
face strain history was measured for both sections and was compared 
with the prediction of a one-dimensional finite-element analysis for 
the seamless section. The inelastic analysis procedure was based on 
guidelines recommended for use in the design of U.S. liquid-metal 
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fast-breeder reactor components. Mechanical properties required for 
the analysis were obtained from tests using a material of the same 
heat and product form as that used for the ratchetting specimen. The 
agreement obtained between analysis and experimental results was 
judged to be acceptable throughout the test. 


10339 (ORNL/TM—6497) Discrete ordinate analysis of the 
TSF experiment on neutron streaming in a CRBR prototypic coolant 
pipe chaseway. Maerker, R.E. (Oak Ridge age ag Lab., TN 
(USA)). Nov 1978. Contract W-7405-ENG-26. 64p. A 
The results are summarized of por kr ‘of neutrons 
streaming through a prototypic multilegged CRBR coolant pipe 
chaseway performed with the two-dimensional discrete ordinates 
code DOT 3.5, together with a specially written auxiliary routine 
that transformed the angular fluxes transmitted through one leg into 
an approximation source for the calculation of the next leg. Com- 
parisons with measured fluxes at intermediate points along the duct 
indicate an approximate factor-of-two accuracy in the S/sub n/ 
calculations using a recommended procedure for geometric model- 
ing of each leg. The accuracy of an alternate geometric approxima- 
tion was assessed and found to be generally inferior to that of the 
recommended procedure. 


10340 (RRC—16) Analysis of the breeding capability of various 
fast reactor fuels. Reddy, C.P.; Lee, S.M.; Shankar Singh, R. (Reac- 
tor Research Centre, Kalpakkam (India)). Feb 1977. 19p. Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

A study of the breeding capability of a wide range of fast 
reactor fuels on recent evaluations of neutron cross sections is 
presented. A thin clad, sodium cooled, large fast reactor is consid- 
ered fuelled with various combinations of the fissile materials Pu and 
233) and the fertile materials ***U and Th. The fuel types studied are 
metal, oxide, carbide and nitride. The effect of variations in the 
structural steel fraction, the fuel smear density and the reactor excess 
reactivity for the plutonium uranium oxide fuel case is also present- 
ed. The results obtained are discussed in detail and give an indication 
of the expected breeding performance of other fast reactor fuels 
relative to that of the currently used plutonium-uranium oxide fuel. 


10341 (TID—28755) Final report: Phase II extension, Prototype 
Large Breeder Reactor. Primary heat transport system cell studies. 
(Stone and Webster Engineering gr _— MA (USA)). Sep 
1977. Contract EY-76-C-03-1146. 229p. A 
As a result of the premature eo of the PLBR design 
activities, a number of questionable areas remained outstanding 
_ arding the feasibility and practicality of the loop plant design. 
DA desired that these areas related to the feasibility of the loop 
os design be studied in some detail during a 4 month period 
ending on September 30, 1977. Accordingly, Stone and Webster 
studied certain aspects of the PHTS cell design in more detail during 
this Phase II extension activity. The following objectives were 
established for this effort. TASK I--PHTS CELL DESIGN: Evalu- 
ate the primary heat transport system (PHTS) cell design features 
for a range of sodium spills. Establish PHTS cell design features that 
will contain sodium spills, limit sodium-concrete reactions, prevent 
excessive pressure buildup, and accommodate other effects of 
sodium leakage events. The cell configuration established at the end 
of Phase II will be used for this study. TASK II--PRIMARY 
PIPING DESIGN AND INSPECTION: Verify acceptability of 
Phase II primary piping arrangement for seismic conditions, deter- 
mine location of pipe hangers and seismic snubbers, and define 
attachments to the cell structure. Evaluate methods of monitoring 
hanger and snubber performance and the capabilities to perform in- 
service inspection of the hangers and snubbers. TASK III--PHTS 
CELL PROVISIONS FOR MAINTENANCE: Investigate and 
evaluate the Phase II PHTS cell arrangement and features to facili- 
tate manned access for local maintenance of primary components 
and recommend appropriate design changes. The objectives were 
met by design and analytical studies of PHTS cell structures, cell 
liners and sodium catch pans, primary piping supports, maintenance 
approaches, and by preparation of detailed composite drawings and 
construction of a scale model of the PHTS cell. 


10342 (WARD-CR—3045-22) Core restraint development. 
Quarterly progress report for period ending February 28, 1978. 
Mangus, J.D. (Westinghouse Electric Corp., Madison, PA (USA). 
— Reactors Div.). Oct 1978. Contract EY-76-C-02-3045-005. 
2p. A 

The LMFBR requires a core restraint system to provide both 
axial and radial support for the reactor assemblies. The primary 
requirements of the core restraint system are: (1) fuel, control, 
blanket, and removable shield assemblies must be located in predict- 
able and reproducible positions; (2) refueling should be accomplished 
without damage to the assemblies; and (3) operating loads must not 
be excessive. Variables affecting the core restraint system are pri- 
marily the radiation-induced materials effects of swelling and creep 
which cause bowing deformations of the core assemblies during life 
and load pad friction. The objective of this development program is 
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to evaluate potential restraint concepts both analytically and empiri- 
cally, and develop, verify, and qualify analytical tools to be used to 
evaluate core restraint systems. A test facility, incorporating simulat- 
ed core assemblies, has been prepared. This facility has the capability 
of modeling axial and radial core support restraint systems of various 
BR designs. Results from testing in this facility are used in the 
development of three-dimensional analytical models for predicting 
detailed performance of core restraint systems. 


10343 (WARD-CR—3045-23) Core restraint development. 
Quarterly progress report for period ending May 31, 1978. Mangus, 
J.D. (Westinghouse Electric Corp., Madison, PA (USA). Advanced 
Reactors Div.). Oct 1978. Contract EY-76-C-02-3045-005. 28p. AT. 

The LMFBR requires a core restraint system to provide both 
axial and radial support for the reactor assemblies. The primary 
requirements of the core restraint system are: (1) fuel, control, 
blanket, and removable shield assemblies must be located in predict- 
able and reproducible positions; (2) refueling should be accomplished 
without damage to the assemblies; and (3) operating loads must not 
be excessive. Variables affecting the core restraint system are pri- 
marily the radiation-induced materials effects of swelling and creep 
which cause bowing deformations of the core assemblies during life 
and load pad friction. The objective of this development program is 
to evaluate potential restraint concepts both analytically and empiri- 
cally, and develop, verify, and qualify analytical tools to be used to 
evaluate core restraint systems. A test facility, incorporating simulat- 
ed core assemblies, has been prepared. This facility has the capability 
of modeling axial and radial core support restraint systems of various 
BR designs. Results from testing in this facility are used in the 
development of three-dimensional analytical models for predicting 
detailed performance of core restraint systems. 


10344 Fast neutron nuclear reactor. Jogand, P. (to Commissariat 
a l Energie Atomique). US Patent 4,115,192. 19 Sep 1978. Priority 
date 6 Jul 1976, France. 4p. 

A fast neutron nuclear reactor is described comprising on the 
inside a main vessel having a vertical axis suspended by its upper 
open part on a thick protective slab which seals a cavity surrounding 
said vessel, a volume of a liquid cooling metal and also positioned 
within said main vessel an inner vessel having a cylindrical wall 
containing the core of the reactor submerged beneath the liquid 
metal level, the intermediate space between the main vessel and the 
inner vessel having heat exchangers and pumps which pass below 
the level of the liquid metal, wherein the upper end of the inner 
vessel is covered by an inverted annular bell cap and is placed under 
the internal pressure of a neutral gas in order to prevent in normal 
operation direct communication between the hot liquid metal within 
the inner vessel and the cold liquid metal in the annular space 
between the main vessel and the inner vessel, said bell cap covering 
an auxiliary exchanger which externally surrounds the inner vessel in 
such a way that if there is a fault in the reactor and after reducing 
the neutral gas pressure beneath the bell cap as a result of natural 
convection a circulation of the liquid metal takes place beneath the 
bell cap of the inner vessel towards the annular space and passes 
through the auxiliary exchanger. 


10345 Effect of swelling and creep on liquid-metal fast breeder 
reactor performance. Barthold, W.P.; Beitel, J.C. (Argonne National 
Lab., IL). Nucl. Technol.; 40: No. 2, 138-148(Sep 1978). 

The impact of swelling and creep phenomena, as expressed in 
the various Nuclear Systems Materials Handbook correlations and 
their updates, on liquid-metal fast breeder reactor (LMFBR) fuel 
assembly duct design and LMFBR performance was investigated. 
As more data on irradiation-induced creep and swelling became 
available, the predicted creep and swelling rates increased. This 
leads to increases in interassembly gaps required for the same duct 
life. Penalties in breeding ratio, doubling times, and fuel cycle cost 
are the result of the increased interassembly gaps. The most signifi- 
cant penalties are encountered when the updated correlations on 
creep and swelling are used to update the duct life calculation. To 
compensate for increases in predicted duct dilation, the duct lifetime 
has to be reduced significantly. 


10346 Operation of the water-to-sodium leak detection system at 
the experimental breeder reactor II. Osterhout, M.M. (Argonne Na- 
tional Lab., IL). Nucl. Technol.; 40: No. 2, 159-169(Sep 1978). 

A water-to-sodium leak detection system was installed at the 
Experimental Breeder Reactor II in April 1975. The system is 
designed for early detection of steam generator leaks, using hydro- 
gen meters at the sodium outlets of the evaporators and superheaters. 
The leak detectors operate by measuring the rate of diffusion of 
hydrogen from the liquid sodium through a nickel membrane into a 
dynamic vacuum system. The advantages of this detection system 
are rapid response time, high sensitivity, stability, and reliability. The 
system was operated on an experimental basis for the first two years. 
During this period, data were obtained on detector stability, reliabil- 
ity, maintenance needs, computer interface requirements, calibration, 
and background hydrogen-level fluctuations. A generic defect in the 
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original detectors was also discovered, requiring redesign of the 
units. When the new units were installed and proven to be reliable, 
the system was made fully operational. The data from the hydrogen 
meters are now used as the primary basis for detection of water-to- 
sodium leaks. 


10347 Oxygen getters for fast reactor fuel pins. Johnson, C.E.; 
Fee, D.C. (Argonne National Lab., IL). Nucl. Technol.; 40: No. 1, 
89-97(Aug 1978). 

Oxidative attack of stainless-steel cladding in mixed uranium- 
plutonium oxide fast reactors may limit the life of the fuel pins. 
Present knowledge of cladding reactions suggests that the key factor 
in controlling cladding attack may be control of the oxygen potential 
(A anti G/sub O2/ = RT In p/sub O:/) by the insertion of oxygen 
getters within the fuel pin. Niobium, titanium, and vanadium are 
prime candidates as oxygen getters because they are easily oxidized 
at more negative oxygen potentials than the stainless-steel cladding. 
On the basis of predicted oxidation rates at the low oxygen pressures 
encountered in fuel pins, the recommended order of getter suitability 
is V > Nb > Ti. 


10348 Benchmark calculations for a sodium-cooled breeder reac- 
tor by two- and three-dimensional diffusion methods. II. Buckel, G.; 
Kuefner, K.; Stehle, B. (Kernforschungzentrum Karlsruhe, Ger.). 
Nucl. Sci. Eng.; 67: No. 2, 257-259(Aug 1978). 

Results for our liquid-metal fast breeder reactor benchmark 
problem obtained by several diffusion computer programs for two- 
and three-dimensional reactor models showed unexplained behavior 
or discrepancies. With the help of additional calculations and com- 
parisons, it was possible to improve some of the computer programs. 
Most of the original calculations have been repeated (and, in addi- 
tion, some new calculations have been performed), and the revised 
results of the comparison are presented. 


10349 Fast breeder reactor: a millenium of peaceful power. Com- 
pressed Air; 83: No. 8, 8-13(Aug 1978). 

Proliferation concerns affecting the development of the 
LMFBR in the U.S. are reviewed and the search for more prolifera- 
tion-resistant fuel cycles is described. Topics discussed include civil- 
ian reprocessing, breeder deferral, enrichment capacity, uranium 
supply, breeder economics, world energy needs, the Civex process, 
and institutional controls. 


10350 Fast neutron reactor. Berniolles, J.M.; Jogand, P. (to 
Commissariat a l’'Energie Atomique). US Patent 4,101,377. 18 Jul 
1978. Priority date 29 Mar 1976, France. 8p. 

A cylindrical inner vessel containing the reactor core is 
placed coaxially within a main vessel. Heat exchangers are disposed 
within the annular space formed between the two vessels, each heat 
exchanger being delimited by an outer shell and a coaxial inner shell 
which surrounds a central feed duct having a vertical axis. The 
upper end of the annular space communicates with a flared end 
portion of the central duct through a first circular window formed in 
the inner shell. The lower end of the annular space communicates 
with the region located between the inner vessel and the main vessel 
through a second circular window formed in the outer shell. 


10351 Inelastic analysis of metal structures - some applications. 
Barsoum, R.S. (Combustion Engineering, Inc., Windsor, Conn. 
(USA)). Nucl. Eng. Des.; 48: No. 1, 245-257(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

In recent years, there have been many developments in con- 
stitutive relations, finite element idealization, and failure criteria. 
This paper attempts to bring out the impact of the various develop- 
ments from the point of view of the analyst. The paper is somewhat 
more extensive in creep-fatigue evaluation than in other areas as a 
result of the fast breeder reactor program. Inelastic fracture, inelastic 
buckling, and residual stresses due to fabrication processes, are 
briefly reviewed. An application in each case is discussed, with 
emphasis on the difficulties requiring additional work. 


10352 Comments on energy policy in the European Communities. 
Brunner, G. (Commission of the European Communities, Brussels 
(Belgium)). Nucl. Eng. Des.; 48: No. 1, 9-13(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The author presents his view of the world energy scene and 
in particular the policies of the EEC and the United States. The 
future role of fossil fuels as an e.ergy source is examined and the 
author concludes that fast breeder reactor technology must be 
developed further to provide an alternative to the dwindling fossil 
fuel resources. 


10353 Flow duct for nuclear reactors. Straalsund, J.L. (to Dept. 
of Energy). US Patent 4,089,743. 16 May 1978. Filed date 21 Jan 
1977. 6p. 

PAT-APPL-761,038. 


NUCLEAR POWER PLANTS 1095 


Improved liquid sodium flow ducts for nuclear reactors are 
described wherein the improvement comprises varying the wall 
thickness of each of the walls of a polygonal tubular duct structure 
so that each of the walls is of reduced cross-section along the 
longitudinal center line and of a greater cross-section along wall 
junctions with the other walls to form the polygonal tubular configu- 
ration. 


10354 Radionuclide trap. McGuire, J.C. (to Dept. of Energy). 
US Patent 4,088,533. 9 May 1978. Filed date 18 Jan 1977. 8p. 

PAT-APPL-760,301. 

The deposition of radionuclides manganese-54, cobalt-58 and 
cobalt-60 from liquid sodium coolant is controlled by providing 
surfaces of nickel or high nickel alloys to extract the radionuclides 
from the liquid sodium, and by providing surfaces of tungsten, 
molybdenum or tantalum to prevent or retard radionuclide deposi- 
tion. 


10355 Fuel subassembly leak test chamber for a nuclear reactor. 
Divona, C.J. (to Dept. of Energy). US Patent 4,082,607. 4 Apr 1978. 
Filed date 30 Sep 1976. 4p. 

PAT-APPL-728,360. 

A container with a valve at one end is inserted into a nuclear 
reactor coolant pool. Once in the pool, the valve is opened by a 
mechanical linkage. An individual fuel subassembly is lifted into the 
container by a gripper; the valve is then closed providing an isolated 
chamber for the subassembly. A vacuum is drawn on the chamber to 
encourage gaseous fission product leakage through any defects in the 
cladding of the fuel rods comprising the subassembly; this leakage 
may be detected by instrumentation, and the need for replacement of 
the assembly ascertained. 


10356 Structural analysis of reactor fuel elements. Weeks, R.W. 
(Argonne National Lab., Ill. (USA)). Nucl. Eng. Des.; 46: No. 2, 303- 
311(Apr 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (5 - 19 Aug 1977). 

An overview of fuel element modeling is presented that traces 
the development of codes for the prediction of light-water reactor 
and fast breeder reactor fuel element performance. It is concluded 
that although the mathematical analysis is now far advanced, the 
development and incorporation of mechanistic constitutive equations 
has not kept pace. The resultant reliance on empirical correlations 
severely limits the physical insight that can be gained from code 
extrapolations. Current efforts include modeling of alternate fuel 
systems, analysis of local fuel cladding interactions and development 
of a predictive capability for off-normal behavior. Future work 
should help remedy the current constitutive deficiencies and should 
include the development of deterministic failure criteria for use in 
design. 


10357 Assessment of the performance of UK CFR candidate 
structural materials. Charnock, W.; Marshall, P. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Nucl. 
Energy; 17: No. 2, 119-132(Apr 1978). 

The service performance and the extent of degradation of 
properties of the main UK commercial fast reactor candidate struc- 
tural materials AISI 316 and 9 Cr-1 Mo over a 30 year lifetime in a 
sodium cooled reactor are assessed. From the point of view of creep 
and fatigue behaviour the following effects are judged to be unlikely 
to give rise to problems either at plain surfaces or at crack tips: 
substitutional element transfer; ferrite layer formation; liquid metal 
embrittlement; tertiary creep embrittlement; carbon transfer in pri- 
mary and secondary circuits; oxygen effects at normal operating 
levels; and self welding. Much of the information required for design 
may be obtained in air or in inert gas environments. The self-welding 
phenomenon, however, has implications for seals, contacting sur- 
faces, and demountable components. Important areas of uncertainty 
are as follows: thermal degradation of parent material welds, espe- 
cially transition joints; caustic and very high oxygen concentrations 
arising from fault conditions; loss of toughness and ductility due to 
irradiation, particularly in welds; and localized carburization adja- 
cent to pump leaks. 


10358 Optimization of sodium cooled fast reactors. Conference 
report. Grieve, M.S. (Central Electricity Generating Board, London 
(UK). Nuclear Health and Safety Dept.). Nucl. Energy; 17: No. 2, 80- 
84(Apr 1978). 

A review is presented of the conference on Optimization of 
Sodium Cooled Fast Reactors, held by the British Nuclear Energy 
Society in London. Some of the more important topics and others of 
particular interest are reviewed. From the opening session, a view of 
the optimisation approach of different countries is obtained. Other 
papers are considered under the topics of safety; core, subassemblies 
and fuel; overall design; sodium circuits and steam plant; and system 
benefit. Heterogeneous cores were the subject of some divergence of 
opinion in the closing session. 
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10359 Publication of recommendations by the 
Reaktorsicherheitskommission. Dated March 22nd, 1978. 4 
zeiger; 30: No. 65, 1(Apr 1978). (In German). 

The RSK discussed the results of the zero power tests, the 
work carried out on the plant during zero power tests, the pro- 
grammes of the power tests (F4 programmes), and the long-term 
operation of KNK II. The RSK has no objections to the plant being 
operated, to the tests with 100% rated power (F4 programmes) and 
subsequent power operation. 


10360 Nuclear commissioning of KNK II. Albat, W.; Schmidt- 
Hoenow, M. (Internationale Atomreaktorbau G.m.b.H. (INTERA- 
TOM), Bergisch Gladbach (Germany, F.R.)); Finke, G.; Richard, H. 
(Kernkraftwerk-Betriebsgesellschaft m.b.H., Eggenstein-Leopold- 
shafen (Germany, F.R.)). Atomwirtsch., Atomtech.; 23: No. 3, 122- 
124(Mar 1978). (In German). 

As soon as the operation permit for the KNK II plant had 
been issued in early October 1977, nuclear commissioning of the 
experimental nuclear power station was initiated. First, the blanket 
zone and the seven PuO2/UO: elements of the test zone were 
loaded. On October 10, 1977 the reactor was first operated in the 
supercritical regime with a critical minimum assembly which was in 
good agreement with predictions. On October 16, 1977 the target 
core consisted of 29 fuel elements was made supercritical. The two 
shutdown systems were calibrated after the operating core had been 
built up. Various measurings techniques were employed for reactiv- 
ity assessments so as to satisfy the different measuring problems at 
hand and increase the reliability of individual calibrations. 


10361 Heat transfer around a circular cylinder in liquid sodium 
crossflow. Ishiguro, R.; Kumada, T.; Sugiyama, K. (Hokkaido Univ., 
Sapporo (Japan). Faculty of Engineering). Hokkaido Daigaku Koga- 
kubu Kenkyu Hokoku; No. 86, 133-147(Feb 1978). (In Japanese). 
The local and average heat transfer coefficients are experi- 
mentally determined for sodium flow normal to a circular cylinder. 
A sodium loop with special specifications is designed for the pur- 
pose. The measurement covers the range of Reynolds number 360 -- 
16,900 with three test cylinders of different diameter. The data are 
compared with the analytical values obtained by Grosh and Cess 
under the assumption of inviscid flow. Their analysis predicts satis- 
factorily heat transfer coefficients at the front part of a cylinder 
where a boundary layer is developing. However, the experimental 
data are much smaller than the analytical values over the region 
beyond separation point. It is concluded that the assumption of 
inviscid flow leads to large errors in the prediction of both local and 
average heat transfer coefficients even in such a fluid of low Prandtl 
number as sodium. A numerical analysis is also tried under the 
assumption of viscous flow at a Peclet number of 7.8 and is in 
agreement with the experimental data in reasonable accuracy. 


10362 (JAPFNR—318) Parameter survey on the saturation boil- 
ing process for crevice sodium removal. Kamei, M.; Kanbe, M.; 
Nakamura, K.; Fukada, T.; Ishii, Y.; Saito, R.; Mimoto, Y. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). Feb 
1978. Translation of PNC-N—941-78-49. 22p. Dep. NTIS (US Sales 
Only), PC A02/MF AOI. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

It was found from the experiences that sodium removal from 
small crevices by conventional methods was difficult. And, in order 
to improve the operation, a saturation boiling process was applied 
and experiments using test pieces have started. Since the purpose of 
this process is to remove final remaining deposits, bulk sodium 
removal must be done before. The saturation boiling process is a 
modification of the water charging process. When water is charged 
into the process cell or tank, the pressure inside is adjusted so that 
boiling of the water is initiated. The formation of hydro-oxide 
membranes at the surface of the sodium prevents further reaction 
between sodium and water. Results have been obtained from test 
pieces of bolts and crevices of flat plates and cylinders. 


10363 (JAPFNR—319) Experience on sodium removal from var- 
ious components. Kamei, M.; Kanbe, M.; Yagisawa, H.; Saasaki, S.; 
Kataoka, H.; Fukada, T.; Ishii, Y.; Saito, R.; Mimoto, Y. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). Feb 
1978. Translation of PNC-N—941-78-48. 39p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

Descriptions are presented for studies on the following meth- 
ods for removal of sodium from the components of sodium plants: 
steam cleaning for the 50 MW Steam Generator, secondary proto- 
type pump of "JOYO” and Dummy fuel assembly of “JOYO”; 
alcohol cleaning for the Sector Model of the Intermediate Heat 
Exchanger (IHX) of “JOYO”, a sector model of Sodium-to-Air 
cooler of "JOYO” and a proto-type isolation valve of “JOYO”; and 
cleaning by vacuumization at high temperature for the Regenerative 
Heat Exchanger. This report describes the outline of the Sodium 
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Disposal Facility and experience of sodium removal processing on 
the 50 MW Steam Generator, the crevices of the experimental 
subassemblies, the Fuel Handling Machine of ‘"MONJU”, and the 
regenerative heat exchanger of the Sodium Flow Test Facility. 


10364 (JAPFNR—320) Water test of the MONJU primary 
sodium pump mock-up. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan)). 1978. Translation of Japanese report. 
8p. Dep. NTIS (US Sales Only), PC A02/MF AOI. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

This report summarizes the water test of the MONJU prima- 
ry sodium pump mock-up. The water test was performed in 1977. 
The cross sectional configuration and general design characteristics 
of the MONJU primary sodium pump mock-up are given. 


10365 Fast breeder reactors for nuclear power. Sethna, H.N. 
(Department of Atomic Energy, Bombay (India)). URJA; 2: No. 5, 
191-197(Dec 1977). 

In view of the limited resources of uranium available in India, 
it is necessary to plan alternative system for sustenance of nuclear 
power production in the future. The alternative system is the fast 
breeder reactor which will use plutonium-239 as fuel and breed 
plutonium-239 from uranium-238 in the blanket or uranium-233 from 
thorium-232 in the blanket. However, fast reactors also pose various 
problems in connection with fuel fabrication, fuel reprocessing, 
choice of coolants, radioactive waste management and safety. These 
problems are discussed and a three-stage plan for the development of 
fast breeder power reactors in India is briefly outlined. 


10366 Creep and hot ductility properties of alloy 800 for steam 
generator pipes of surregenerators. Mathern, G.; Seraphin, L.; Tricot, 
R. (Ugine Aciers, 73 (France)). Rev. Metall. (Paris); 74: No. 12, 717- 
723(Dec 1977). (In French). 

From 16. Meeting on special steels; Belfort, France (11 - 13 
May 1977). 

A study was carried out on three castings placed under near- 
real conditions in the steam generator of the Super Phenix reactor. 
Measurement of the toughness after holding between 550 and 650°C, 
creep properties and grain size, and hardness measurement are 
discussed. The results of electron microscope investigation are given. 


10367 Plutonium fuel and fuel elements for power reactors. Go- 
lovnin, I.S.; Zaimovskii, A.S.; Men’shikova, T.S. . At Energ. 
(USSR); 43: No. 5, 412-417(Nov 1977). (In Russian). 

Major achievements in the development of mixed uranium- 
plutonium fuels for fast breeder power reactors are discussed. Physi- 
cal and technological features of mixed oxide fuel elements are 
considered in the case of fuel element cores fabricated by sintering 
mechanically mixed or chemichally co-deposited UO. and PuQ, 
powders. Physical and mechanical properties of mixed oxide fuel 
elements cladding in the type OKH16N15M3B stainless steel after 
irradiation at the BOR-60 reactor are discussed in detail. The clad- 
ding has ensured the performance of the fuel elements at burnup to 
10% heavy atoms and fluences up to 7x10** n/cm? (E>0.1 MeV), 
the maximum change of the cladding diameter being in the range of 
1.5-4.2%. With increasing the fluence the swelling increases as well. 
The effect of the fast breeder reactor external fuel cycle duration on 
the doubling time is shortly considered. Some merits and demerits of 
mixed U-Pu nitride and carbide fuels are considered as possible 
candidates capable of ensuring higher Pu breeding ratios. 


10368 Status of the research and development program on fast 
reactors in the USSR. Kazachkovskii, O.D.; Meshkov, A.G.; Miten- 
kov, F.M. . At. Energ. (USSR); 43: No. 5, 343-351(Nov 1977). (In 
Russian). 

The development of LMFBR type reactors in the USSR is 
shortly reviewed beginning with the BR-10 reactor. Operating expe- 
rience of the BR-10 MW(th), BOR-60 MW(th), and BN-350 MW(e) 
reactors is summed up. Basic technical characteristics of the reactors 
as well as of the BN-600 MW(e) reactor (under construction) and the 
BN-1600 MWe) reactor (planned) are compared. The designs of the 
BN-1600 reactor with a “vertical” and “horizontal’’ scheme integrat- 
ing the core and the primary cooling system equipment within a 
single tank are discussed at greater length. The performance of 
circulating sodium pumps and sodium -water heat exchanges in the 
operating reactors is given. Oxide fuels are treated as the basic 
variant to pursue, but carbide, nitride and metallic fuels are also 
considered as likely candidates. Shortening of the fuel recycle dura- 
tion is considered as one of the vital problems to tackle. It is pointed 
out that apart LMFBR type reactors other fast breeder reactors with 
He and dissociating gaseous N2O, coolants are under investigation. 


10369 Electromagnetic pump for fast breeder reactor. Nanba, M.; 
Mukaida, H.; Miyagi, T. (Tokyo Shibaura Electric Co. Ltd., Kawa- 
saki, Kanagawa (Japan)). Ryutai Kogaku; 13: No. 11, 666-673(Nov 
1977). (In Japanese). 
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As for the circulating pumps for fast breeder reactors, me- 
chanical pumps are employed for large flow rate, and electromagnet- 
ic pumps for small flow rate. The electromagnetic pumps are inferior 
in pumping efficiency, but superior in safety and reliability to the 
mechanical pumps. The electromagnetic pumps are classified into 
two types: the conduction type to electrify the fluid directly from 
the exterior and the induction type to induce current in the fluid 
with a moving magnetic field. The induction type is more reliable as 
compared with the conduction type because of its simple duct 
construction. The simple theory for the induction type pumps is 
described, and three models with different constructions and features 
are explained, namely flat linear induction pump, annular linear 
induction pump, and helical induction pump. For putting fast breed- 
er reactors to practical use, the electromagnetic pumps are required 
to realize the improvement of safety and reliability, high perform- 
ance, compactness and light weight, the improvement of operation 
control, and easier installation and maintenance. The electromagnet- 
ic pumps may be adopted as the main circulating pumps for fast 
breeder reactors if the higher efficiency including thermal input is 
realized. For this purpose, the annular linear induction pumps are 
promising. 


10370 Device for thermal insulation of a vessel wall. Lemercier, 
G. (to Commissiariat a l'Energie Atomique). US Patent 4,055,465. 25 
Oct 1977. Priority date 24 Jul 1975, France. 6p. 

A thermal insulation structure mounted within the annular 
space between the primary vessel and the inner vessel of a liquid 
metal cooled fast reactor is constituted by a plurality of heat- 
insulating elements extending circumferentially around the common 
axis of the two vessels and consisting of half-casings each formed by 
two interengaged L-section members packed with flexible and com- 
pressible heat-insulating material. 


10371 Monitoring device for reversing burst discs. Fortmann, M. 
(to Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Ber- 
gisch Gladbach (Germany, F.R.)). German(FRG) Patent 2,056,167/ 
B/. 20 Oct 1977. Sp. (In German). 

This device - in connection with the usual pressure control of 
a pipe - permits to distinguish the different cases of bursting, buck- 
ling, or leaking and thus to take the appropriate measures. For this 
purpose, electrical probes being inserted in an insulated manner 
behind the bursting disc, in its supporting ring, or directly into the 
pipe. A first probe is placed so close behind the bursting disc that it 
will produce a signal on buckling of the disc. This is achieved by 
direct contact between disc and probe or by destruction of a fragile 
probe cover and creation of an internal contact. A second probe, 
arranged a little behind in flow direction, is signalizing if a metallic 
medium, e.g. Na, has passed the bursting disc on account of rupture 
of the latter or leakage occurring on it. This signal means ‘leakage’, if 
there is no signal from the first probe, or ‘disc ruptured’, if the first 
probe is giving an indication, too. If, on the other hand, only the first 
probe is signalizing contact, this means ‘buckling of bursting disc’ 
indicating only a short overpressure surge or failure of the disc. 


10372 Experimental studies in extinguishing large odium fires. 
Vylomov, V.V.; Ivanenko, V.N.; Ivanov, B.G.; Karpov, A.V.; Kiri- 
chenko, V.N.; Kozlov, V.I.; Krutov, V.A.; Mikhedov, V.G. At 
Energ. (USSR); 43: No. 4, 286-288(Oct 1977). (In Russian). 

TL 


10373 Notch ductility of Alloy 800 for liquid metal fast breeder 
reactor steam generator. Cozar, R.; Rouby, M. (Societe Creusot- 
Loire, 75 - Paris (France)); Lagadec, H.; Julien, M. (Fives-Cail- 
Babcock, 75 - Paris (France)). Mater. Tech.; No. 9, 511-524(Sep-Oct 
1977). (In French and English). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

The grade selected for the manufacture of heat-exchange 
tubes for fast breeder reactor steam generators is an Ni Fe Cr alloy 
(Z 4 NC 33.21). This choice is vindicated by the operating character- 
istics of this material. Are in particular studied: the alloy mechanical 
properties (low temperature creep - 500 to 600°C), the internal stress 
relaxation, the determination of the alloy ductility at low and 
medium temperatures, the precipitation of intermetallic phases, the 
structure to product thermomechanical history relationship. 


10374 Production and control of stainless steel cladding tubes for 
breeder reactors. Jacson, M. (Vallourec, 75 - Paris (France)); Spriet, 
B. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
les-Durance (France). Dept. de Developpement des Elements Com- 
bustibles). Mater. Tech.; No. 9, 595-603(Sep-Oct 1977). (In French, 
English). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

The reliability of a cladding tube in a LMFBR depends, for 
the most part, on its capability of keeping its original shape, even 
under extremely heavy duty conditions. A tremendous effort has 
been conducted in two different ways, to attain this purpose: defini- 
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tion of the metallurgical characteristics of the cladding tube material 
according to its mechanical properties in high temperature condi- 
tions and its properties under neutronic action; an improved quality 
of the tubes by methodical and controlled processing conducted at 
Vallourec’plant in Montbard in a specially developed workshop for 
this type of tubes. The raw material controls, the tubes production 
scheduling in hot and cold conditions, together with the non- 
destructive and destructive tests are defined both by Vallourec and 
the C.E.A. 


10375 Utilization properties of some special steels for sodium 
cooled breeder reactors. Mathern, G.; Crolet, J.L.; Seraphin, L.; 
Tricot, R. (Ugine Aciers, 73 (France)). Mater. Tech.; No. 9, 525- 
542(Sep-Oct 1977). (In French and English). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

Among the liquid metals, sodium constitutes a particularly 
effective coolant for removing large amounts of heat produced in the 
core of fast neutron breeder reactors. The following is examined: the 
mechanisms of corrosion and decarburization by liquid sodium in 
movement; the interest of stabilized ferritic steels used in mixed 
circuits or in homogeneous circuits; the respective positions of 
austenitic stainless steels from the viewpoint of utilization and work- 
ing properties, such as corrosion resistance and creep strength. 


10376 Steels for the primary circuits of the sodium cooled breed- 
er reactor. Weisz, M. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service de Recherches Metallurgiques 
Appliquees); Berge, P. (Electricite de France, 77 - Ecuelles. Dept. 
Etudes des Materiaux); Rabbe, P. (Societe Creusot-Loire, 42 - 
Unieux (France)). Mater. Tech.; No. 9, 477-491(Sep-Oct 1977). (In 
French and English). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

This paper describes the effort made in the working group 
E.D.F.-C.E..A.-Industry, on the molybdenum austenitic steels in 
order to evaluate the best compromise between the various proper- 
ties, considering the temperature conditions (350 - 550°C) and the 
mechanical working conditions: creep resistance, especially in the 
low strain range (0,1%); modification of toughness due to long 
holding time at high temperature; satisfactory resistance to inter- 
granular corrosion; weldability; properties of the metal deposited in 
the heat affected zones; absence of cracking at high temperature . 


10377 Experiments with sliding suspension in liquid sodium. 
Matal, O. (Vyzkumny Ustav Zavodu Energetickeho Strojirenstvi, 
Brno-Slatina (Czechoslovakia)). Strojirenstvi; 27: No. 9, 565-569(Sep 
1977). (In Czech). 

Selected sliding pairs were tested as a model of sliding assem- 
bly on a model equipment in liquid sodium. The sliding pair consist- 
ed of a pellet 20 mm in diameter and a thickness of 8 mm with a ring 
60 mm in diameter and a hole 45 mm in diameter and a width of 25 
mm which was mounted on a rotating shaft. The peripheral velocity 
of the rings was 1.25 m/s. The pellets were pressed to the rings by an 
intermittent force of | to 1.7 kp at a frequency of intermittence 4 Hz. 
The sliding pairs were manufactured by the flame deposition of 
materials of the type Cr-Ni-B-Si, Cr-Ni-B-Si-WC, WC+Ni, 
WC+Co, Ti-+steel on a steel semi-finished product (Czechoslovak 
Standard 17 246). The surface of the sliding pairs was studied using 
X-ray spectral microanalysis, electron microscopy and metallogra- 
phy. The short-term tests of sliding pairs in liquid sodium showed 
small wear, a good compactness of the deposited layer with the base 

material before exposure and after exposure in liquid sodium and 
resistance to corrosion by sodium. Only materials of the type 
WC-+Co and WC+Ni did not show the expected properties. 


10378 Construction of Soviet fast reactor BN-600. Suransky, F. 
Jad. Energ.; 23: No. 9, 352-357(Sep 1977). (In Czech). 

A sectional view is shown of the integral configuration of the 
3rd unit reactor in the Beloyarsk nuclear power plant. The reactor 
vessel is a cylinder 12.8 m in diameter and 12.6 m in height. In view 
of overpressure in the vessel (40 kPa) the wall thickness is 30 to 40 
mm. The reactor core contains 370 hexagonal fuel elements. Each 
element consists of 127 pins of an outer diameter of 6.9 mm. 27 
positions are taken by regulating and scram rods. The fuel reserve in 
the core and the efficiency of reactivity control permits reactor 
operation for about 150 days such that one third of the fuel elements 
is exchanged during refuelling. A block diagram is shown of the 
power plant heat generating system. Core cooling is ensured by 
three circuits, i.e., the sodium primary and secondary circuits and 
one water and steam circuit. The progress of the power plant 
construction is briefly indicated. 


10379 Reactor rotating shield with convection barrier for metal 

vapours. Rothfuss, H.; Koehler, M. (to Internationale Atomreaktor- 

bau G.m.b.H. (INTERATOM), Bergisch Gladbach (Germany, 

— German(FRG) Patent 1,813,820/C/. 18 May 1977. 2p. (In 
erman) 
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This construction for liquid metal cooled reactors is to pre- 
vent the ingress of sodium vapour, for example, into the gap between 
the rotating shied and the reactor tank, without making this gap 
extremely small or constantly heating it. This is achieved by separat- 
ing the functions of rotation and sealing. For sealing, the rotating 
shield when stationary, i.e. ir. normal operating conditions, is set on a 
flanged ring welded inside the tank, so that sodium vapour cannot 
pass upwards through this tank zone and gradually block up the 
space above. For rotation, i.e. during fuelling and fuel unloading 
periods of the reactor, the rotating shield is lifted by several lifting 
cylinders from this sealing surface. These lifting cylinders sit on a 
geared ring surrounding the top of the rotating shield, which is 
supported on the circumference on roller bearings and is sealed 
sideways against the surrounding tank wall by moving seals. The 
requirements for these seals are less than those for the stationary seal 
described above, as sodium temperatures and evaporation are appre- 
ciably reduced during refuelling periods compared with normal 
operation. 


10380 Equipment for testing a group of nuclear reactor fuel 
elements for damage to the cans. Mohm, F. (to Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach (Ger- 
many, F.R.)). German(FRG) Patent 2,537,393/A/. 3 Mar 1977. 15p. 
(In German). 

Equipment is described for use in sodium cooled nuclear 
reactors, with which the fuel elements consisting of bundles of fuel 
and fertile rods can be examined for damage to the cans. Fission 
poducts occurring in the liquid coolant act as indicators. The coolant 
is sucked via pipelines which penetrate into the elements into a 
collecting container, and a special pipeline is available for every 
element of a group, where the highest points of individual pipelines 
at different hydrostatic heads are taken to the collecting container. 
This permits the checking of one line at a time due to pressure 
changes. 


10381 Fuel element cluster of a nuclear reactor. Kurilkin, V.V.; 
Kusmartsev, E.V. German(FRG) Patent 2,443,018/B/. 3 Mar 1977. 
6p. (In German). 

The suggestion deals with spacers in fuel elements for fuel 
element clusters used in fast nuclear reactors with liquid metal 
cooling. In order to counteract possible deformation at high power 
such as swelling etc., it is suggested to strengthen the wire wound 
around the jacket surface of each fuel element as spacer, with 2 
wires each so that a wire bundle is formed which is rigidly joined on 
the sections between the contact planes. 


10382 Supports for pipes. Pollono, L.P. (to Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. (USA)). French Patent 2,339,800/A/. 17 
Jan 1977. Priority date 28 Jan 1976, United States of America 
(USA). 9p. (In French). 

Support means for hot thin-walled pipes used in cooling 
circuits of liquid metal cooled nuclear reactors are described. They 
consist of tightening means put around the pipe, and a supporting 
structure. An insulating annular means is set up between the pipe and 
the ees means: it is hollow and contains thermal insulating 
materials. 


10383 Scottish viewpoint. Alexander, K.J.W. (Highlands and 
Islands Development Board, Inverness, (UK)). pp 49-52 of Breeder 
an Forrest, J.S. (ed.). Edinburgh; Scottish Academic Press 
¢ ’ 

From Meeting on the breeder reactor; Strathclyde, UK (25 
Mar 1977). 

At Dounreay we have one of the major successes in Highland 
development in the post-war world. The plant there provided direct 
employment for 2100 and indirect employment for probably a fur- 
ther 800 or more. If the decision goes against a fast reactor pro- 
gramme the numbers employed will fall to around 500 - an economic 
disaster for an area in which alternative employment is scarce and by 
no means easy to establish. The development of a nuclear pro- 
gramme will create very significant employment in sectors of British 
industry which need such orders for their survival. Some important 
sectors of British industry will virtually disappear unless the nuclear 
programme moves ahead in the next few years. Without a major 
expansion of nuclear-based power in Britain we must reconcile 
ourselves to a no growth or painfully slow growth future. If the fast 
reactor programme is not begun in this decade we face annual rates 
of growth in U.K. GDP in the early decades of next century of 2% 
and below. To get unemployment back to a barely ‘acceptable’ level 
of 750,000 requires an average growth rate in excess of 3% p.a. If the 
U.K. decides to take the next major step in the development of 
nuclear power, the maximum advantage is to be gained by taking the 
decision sooner rather than later. Delay will lose the industrial 
adventages in the export field and face us with a temporary energy 
gap with very serious consequences. The very heavy expenditure 
involved in a major expansion of our nuclear programme should be 
spread over the period for which we enjoy the maximum benefit 
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from North Sea oil, perhaps the only period during which the 
country would be able or willing to carry through such investment. 


10384 EBR-II wide-range reactivity meter. Peterson, B.R.; 
Larson, H.A. pp 28.1-28.25 of Proceedings of the third power plant 
dynamics, control, and testing symposium. Kerlin, T.W. (ed.). Knox- 
ville, TN; University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

At the Experimental Breeder Reactor II (EBR-II) a wide 
range reactivity meter has been designed and is being tested. The 
meter uses flux sensors and a minicomputer system to provide a two- 
fold function: determination of system reactivity from inverse kinet- 
ics calculations and determination of both short-term and long-term 
anomalous reactivity. A wide range of reactivity measurement is 
achieved by using an on-line minicomputer to make the calculations 
over three overlapping ranges. They are the source or counter 
range, the intermediate range which makes use of Campbell's theo- 
rem, and the power or current range. The calculations made in these 
ranges are taken from proven systems models. 


10385 Radiation effects in breeder reactor structural materials. 
Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 
929p. (CONF-770641—). $50.00. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Included are fifty-nine papers. Each paper has been separately 
processed for the Energy Data Base. (DG) 


10386 French program on LMFBR cladding materials develop- 
ment. Dupouy, J.M. (Centre d'Etudes Nucleaires, Saclay, France). 
pp 1-11 of Radiation effects in breeder reactor structural materials. 
Bleiberg, M.L.; Bennett,J.W. (eds.). New York; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
struciural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The development of fast breeder reactors is strongly support- 
ed in France. The construction of the first reactor of commercial size 
(1200 MWe) called Super Phenix has been decided and the count- 
down has already started. As far as metallurgists are concerned, the 
materials constitutive of the core have already had to be decided 
upon. The problems at hand to date concern the most correct 
prediction of burn-up that can be attained and the preparation of the 
choices for the second core of this reactor and for the first core of 
the following ones. A brief description is given of research and 
development on these materials involving various teams in several 
centers of the CEA, in Cadarache, Grenoble, Marcoule, Fontenay 
and Saclay. 


10387 Research and development programme in the DEBENE- 
area for fast breeder material development. Dietz, W. (INTERA- 
TOM, Bergisch Gladbach, Ger.); Ehrlich, K.; Huet, J.J. pp 13-25 of 
Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett,J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural! materials; Scottsdale, AZ, USA (19 Jun 1977). 

Since 1964 a joint programme for the development of clad- 
ding and core structural materials for Fast Breeder Reactors (FBR) 
has been underway at the Research Centres in Belgium, Germany 
and Netherlands and with their industrial partners. Different organi- 
zations have contributed to this development in the DEBENE-area 
[Deutschland (FRG), Belgium, Netherlands], namely the Research 
Centres: Kernforschungszentrum Karlsruhe and CEN-SCK, Mol, 
and the industrial partners and Belgonucleaire, Brussel, and Intera- 
tom, Bensberg. At the starting point of this development several 
concepts for FBR’s existed, steam cooled, gas cooled, and liquid 
sodium cooled versions. This was the reason for a relatively broad 
testing and development programme which took into account the 
following: (1) commercial austenitic stainless steels with high me- 
chanical strength, (2) commercial nickel-based alloys especially for 
the purpose of steam cooled FBR’s, (3) the development of a series 
of vanadium-based alloys, and (4) the introduction of dispersion- 
strengthened ferritic alloys. 


10388 UKAEA fast reactor project research and development 
programme on fuel element cladding and sub-assembly wrapper materi- 
als. Harries, D.R. (Atomic Energy Research Establishment, Har- 
well, Eng.). pp 27-40 of Radiation effects in breeder reactor structur- 
al materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; Ameri- 
can Institute of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Research and development work on fuel element component 
(cladding, subassembly wrappers, etc.) materials for the U.K. sodium 
cooled fast reactor programme has been conducted at the United 
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Kingdom Atomic Energy Authority (UKAEA) establishments at 
Dounreay, Harwell, Risley, and Springfields during the past fifteen 
years or so. This work has formed an integral part of, and has been 
co-ordinated by, the UKAEA Fast Reactor Project and has in- 
volved close liaison with the Nuclear Power Company (NPC) and 
the Central Electricity Generating Board (CEGB). The research and 
development were initially related to the Prototype Fast Reactor 
(PFR) but the scope has now been extended to cover the first Civil 
Fast Reactor (CFR1), which has recently been re-designated the 
Civil Demonstration Fast Reactor (CDFR). The paper outlines the 
present status of the development of sodium cooled fast reactors in 
the U.K. and proceeds to summarize the principal PFR and CDFR 
core and fuel element parameters which have determined the plan- 
ning and direction of the fuel element materials programme. The 
current position on the fuel element cladding and wrapper research 
and development programme is reviewed, and the facilities and 
future irradiation programme to be carried out in PFR are described. 


10389 Effects of fast reactor exposure on the mechanical proper- 
ties of stainless steels. Holmes, J.J.; Straalsund, J.L. (Hanftrd Engi- 
neering Development Lab., Richland, WA). pp 53-63 of Radiation 
effects in breeder reactor structural materials. Bleiberg, M.L.; Ben- 
nett, J.W. (eds.). New York; American Institute of Mining, Metallur- 
gical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The purpose of the paper is to review the progress made 
during the last 10 years in understanding the effects of fast reactor 
exposure on the post-irradiation tensile and creep properties of 
austenitic stainless steels. The paper emphasizes flow strength levels, 
stress-to-rupture, and deformation rate of 304 and 316 stainless steels. 
It is recognized that considerable work has been completed and is in 
progress on stabilized steels and advanced alloys, but because of the 
complexity of these systems, it is difficult to arrive at a universally 
applicable rationalization of response to irradiation. The emphasis on 
304 and 316 stainless steels will concentrate on research conducted 
within the U.S. and U.K. 


10390 Mechanical properties of irradiated austenitic stainless 
steel 1.4970. Anderko, K. (Kernforschungszentrum, Karlsruhe, 
Ger.); Schaefer, L.; Wassilew, C.; Ehrlich, L.; Bergmann, H.J. pp 
65-82 of Radiation effects in breeder reactor structural materials. 
Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The paper summarizes the results of post-irradiation tensile 
and creep tests and of some in-pile stress rupture tests on the 
stabilized austenitic stainless steel XIONiCrMoTiB 1515 (1.4970). 
Irradiations were carried out in three reactors: BR2 at Mol (Bel- 
gium) up to 1.03 x 102 n/cm?, Rapsodie at Caderache (France) up to 
6.2 x 1072 n/cm? and Dounreay Fast Reactor (Great Britain) up to 
7.3 x 1077 n/cm? (all E > 0.1 MeV). Irradiation temperatures were 
within the range 400 to 720°C. Results for 1.4970 in the reference 
state: solution annealed + cold worked + aged at 800°C were 
compared with US data on 20% cold-worked type AISI 316 stain- 
less steel. In addition, the influence of a modified thermal-mechanical 
treatment on the creep properties of 1.4970 has been investigated. 
The steel 1.4970 exhibits high yield and creep strengths at testing 
temperatures above about 600°C due to its high resistance to thermal 
and irradiation-induced recovery. The biaxial equivalent creep rup- 
ture ductility shows a minimum above 0.2%. Furthermore, the 
influence of the neutron spectrum on the tensile and on the creep 
rupture ductility of 1.4970 has been studied. TEM investigations 
were carried out on DFR-irradiated specimens before and after 
creep testing at 600°C. They showed fast resolution of loops and an 
annealing of voids accelerated by creep stresses. 


10391 Post irradiation mechanical properties of annealed and 
cold worked 316 stainless steel after irradiation to high fast neutron 
fluences. Dupouy, J.M. (Centre d'Etudes Nucleaires, Saclay, 
France); Erler, J.; Huillery, R. pp 83-93 of Radiation effects in 
breeder reactor structural materials. Bleiberg, M.L.; Bennett, J.W. 
(eds.). New York; American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The mechanical properties of the steels used in fast reactor 
cores are strongly affected by irradiation. The report gives an 
account of the latest measurements and reports on changes in the 
properties of the materials irradiated in Phenix. 


10392 Effects of irradiation on the fracture behavior of austenitic 
stainless steels. Grossbeck, M.L. (Oak Ridge National Lab., TN); 
Stiegler, J.O.; Holmes, J.J. pp 95-116 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 
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From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Fracture in irradiated materials occurs by mechanisms which 
occur in unirradiated materials in addition to mechanisms related to 
irradiation phenomena. The paper examines radiation effects in aus- 
tenitic stainless steels for use as core structural materials in fast 
breeder reactors. 


10393 Effects of irradiation on fatigue and crack propagation in 
austenitic stainless steels. Michel, D.J. (Naval Research Lab., Wash- 
ington, DC); Korth, G.E. pp 117-137 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The effects of fast neutron irradiation on low cycle fatigue 
and fatigue crack propagation in austenitic stainless steels are re- 
viewed. The dependence of fatigue performance on irradiation tem- 
perature, neutron fluence, strain range and rate, hold time, and 
material thermomechanical history is discussed. The effects of neu- 
tron irradiation on subcritical crack propagation are reviewed with 
respect to the influence of irradiation and test temperatures, neutron 
fluence, hold time effects, and thermomechanical history. Predictive 
methods for estimating low cycle fatigue and crack propagation 
performance are discussed. 


10394 Post-irradiation mechanical properties of AISI type 316 
steel and Nimonic PE16 alloy. Barnaby, J. (Dounreay Nuclear Power 
Development Establishment, Scotland); Barton, P.J.; Boothby, 
R.M.; Fraser, A.S.; Slattery, G.F. pp 159-175 of Radiation effects in 
breeder reactor structural materials. Bleiberg, M.L.; Bennett, J.W. 
(eds.). New York; American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The paper reviews findings of a continuing study of the 
effects of fast reactor exposure upon the mechanical properties of 
type 316 steels and Nimonic PE16 Alloy. The aims of this pro- 
gramme are to provide data for design and safety assessment pur- 
poses and to further understanding of the relationship between 
microstructures and deformation and fracture characteristics. 


10395 Effect of fast neutron irradiation and helium injection on 
the mechanical properties of austenitic stainless steel. Koyama, M. 
(Power Reactor and Nuclear Fuel Development Corp., 

Japan); Suzuki, K.; Nakajima, H.; Furuta, T.; Watanabe, R. pp 177- 
189 of Radiation effects in breeder reactor structural materials. 
Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Austenitic stainless steel is a candidate material for the fuel 
cladding and other core components in the fast breeder reactor. For 
reactor design and safety analysis it is necessary to define the effects 
of neutron irradiation on the high temperature mechanical properties 
of the alloys. It is well established that fast reactor irradiation greatly 
reduces ductility of austenitic stainless steels. Ductility loss increases 
monotonically with neutron fluences in both tensile and creep- 
rupture test. Embrittlement of stainless steel irradiated at below 
550°C is due to plastic instability while for the specimen irradiated at 
above 650°C embrittlement is due to helium produced by transmuta- 
tion of constituents. The loss of ductility caused in the intermediate 
temperature range is believed due to both mechanisms. The paper 
presents the results of a study on mechanical properties of Type 316 
stainless steel tube which was irradiated in the Dounreay Fast 
Reactor at temperature between 250 and 500°C and to fast neutron 
fluence of 2.0 to 7.8 x 1072 n/cm? (E > 0.1 MeV). The effects of 
helium injection on the creep rupture properties of Type 316 stain- 
less steel with minor constitution variations as well as the effects of 
titanium modification on the tensile properties of irradiated Fe - 
17Cr - 13Ni base alloys are also presented. 


10396 Irradiation creep in breeder reactor structural materials. 
Straalsund, J.L. (Hanford Engineering Development Lab., Richland, 
WA). pp 191-207 of Radiation effects in breeder reactor structural 
materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American 
Institute of Mining, Metallurgical, and Petroleum Engineers, Inc. 
(1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Irradiation enhanced creep was first observed in uranium by 
Roberts and Cottrell in 1955. The observed creep was explained on 
the basis of the internal stresses developed by the neighboring 
crystals undergoing anisotropic growth, a mechanism that was ex- 
pected to operate only in an anisotropic material. Nevertheless, 
irradiation enhanced tensile stress relaxation in Type 304 stainless 
steel was observed in 1959 and verified by torsion stress relaxation 
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measurements in 1962. It was not evident, however, whether the 
creep was a transient or continuing phenomenon until experiments 
were performed by Lewthwaite et al. in 1967 on several materials in 
Dounreay Materials Test Reactor. These experiments, which were 
—- by monitoring the length changes induced in dead weight 
oaded springs during irradiation, demonstrated the existence of a 
non-saturating irradiation creep phenomenon for a variety of nomi- 
nally isotropic materials, including nickel, Nimonic 80-A, and Ni- 
monic PE-16. However, possibly because of the low dose and 
irradiation temperature, the creep rate of Type 316 stainless steel 
appeared to saturate after an initial transient. Experiments of a 
similar nature were performed by M e and his associates in the 
Dounreay Fast Reactor in 1969 and continuing creep rates for all of 
the materials, including Type 316 stainless steel, were observed in 
this experiment. Thus, the phenomenon of irradiation creep for 
conditions relevant to fast reactor applications was first reported 
about two years after the void formation phenomenon was reported 
by Cawthorne and Fulton an 1967. In contrast to swelling, irradia- 
tion creep was considered to have little impact on breeder reactor 
core performance because of the relatively small creep rates which 
were observed. 


10397 Irradiation creep in fast reactor core component materials. 
Mosedale, D. (Dounreay Nuclear Power Development Establish- 
ment, Thurso, Scotland); Harries, D.R.; Hudson, J.A.; Lewthwaite, 
G.W.; McElroy, R.J. pp 209-228 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

A technique has been successfully developed for measuring 
the irradiation creep of metals under tensile stress during 4 MeV 
proton bombardment. The irradiation creep characteristics of both 
solution treated and cold-worked AISI Type 321 austenitic steel, as a 
function of temperature in the range 400° to 600°C and stresses up to 
150 MPa at a damage rate of approximately 10~* dpa s~' and doses 
up to 0.6 dpa, are described. In addition, specimens have been 
bombarded with protons under stress at a damage rate of approxi- 
mately 2 x 10°5 dpa s~' to approximately 10 dpa in a second 
apparatus and the irradiation creep rates subsequently measured at 
the normal 10~° dpa s~' damage rate, thereby enabling the irradiation 
creep behavior to be studied in voided material. The data are 
compared with results obtained by the other workers and related to 
the existing theoretical models of irradiation creep. 


10398 Receai determination of the irradiation creep rate of cold 
worked 316. Dupouy, J.M. (Centre d'Etudes Nucleaires, Saclay, 
France); Lehmann, J.; Cartier, L.; Huillery, R.; Millet, P. pp 229-240 
of Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Irradiation creep is one of the major consequences of the 
presence of the high fast neutron fluxes. Its magnitude must be 
known with accuracy in order to calculate the behavior of the pins, 
of the wrapper tubes and of the entire core. The most desirable 
measurement of irradiation creep is naturally the direct, continuous 
in-pile recording of the deformation of a specimen submitted to a 
constant stress. This is what is achieved with the in-pile creep 
measuring device which has been designed, constructed and operat- 
ed in Rapsodie. The latest measurements are presented and com- 
pared with the previous ones and with the published values from 
other countries. 


10399 Irradiation induced creep and swelling of cold-worked W.- 
Nr. 1.4981 irradiated in the RAPSODIE reactor. Bergmann, H.J. 
(Internationale Atomreaktorbau GmbH, Bergisch Gladbach, Ger.); 
Haas, D.; Herschbach, K. pp 241-251 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Biaxially loaded capsules manufactured out of two different 
heats of W.-Nr. 1.4981, 14% cold-worked, have been irradiated in 
the French reactor RAPSODIE up to a maximum neutron dose of 
50 dpa/sub NRT/ at temperatures ranging from 400 to 505°C. 
Results of dimensional measurements are reported and discussed 
with the objective of getting information concerning irradiation 
induced creep and swelling of the reference steel for the SNR-300 
wrapper and structural parts. A comparison of the irradiation creep 
behavior of W.-Nr. 1.4981 CW with SS 316 CW is made. The 
swelling of W.-Nr. 1.4981 starts after an incubation time correspond- 
ing to a dose of around 20 dpa. A weak temperature dependence 
between 420 and 480°C, with a maximum at approximately 460°C is 
noticed. The in-pile creep of V’.-Nr. 1.4981 does not show a tem- 
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perature dependence. Between 15 and 30 dpa, the creep rate in- 
creases rapidly. It is thought that the change of the creep rate is 
related to the onset of swelling. A linear stress dependence of creep 
is assumed to hold valid although some exceptions at higher dose 
levels and at 480°C, which are still unexplained, are noticed. Both 
heats show the same creep and swelling behavior. 


10400 Effects of metallurgical variables on creep on type 316 
stainless steels. Kondo, Y. (Sumitomo Metal Industries, Ltd., Ama- 
gasaki, Japan); Yukitoshi, T.; Yoshikawa, K.; Nagai, N.; Ohta, S.; 
Fujiwara, M.; Yoshida, S.; Tanaka, C.; Uematsu, K.; Suzuki, K. pp 
253-267 of Radiation effects in breeder reactor structural materials. 
Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Creep rupture tests were carried out on non-irradiated and 
neutron-irradiated type 316 stainless steel cladding tubes. The effects 
of minor elements, solution treatment temperature, and cold work on 
the creep rupture properties of the non-irradiated tubes were studied 
in air and liquid sodium environments. Small additions of phospho- 
rous and boron have remarkable effects on increasing the creep 
rupture strength due to finely dispersed precipitate inside grains. 
Cold work increases the rupture strength, but a higher level of cold 
work beyond a limit has a tendency to reduce the rupture strength at 
higher temperature and longer duration time due to recrystallization. 
The strength in sodium at 700°C is lower than in air, accompanied 
with the significant decarburization. The effects of neutron-irradia- 
tion on the creep rupture properties were studied for the sample 
tubes irradiated at Dounreay Fast Reactor to maximum fluences of 
about 5.3 x 107? n/cm? (E > 0.1 MeV). The rupture life of the 
irradiated tubes was about one-tenth that of non-irradiated tubes. 


10401 Irradiation embrittlement of type 304 stainless steel welds 
and plate at 823 K (550°C), van der Schaaf, B.; de Vries, M.I.; Elen, 
J.D. (Netherlands Energy Research Foundation, Petten). pp 307-316 
of Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The creep and tensile properties of DIN 1.4948, which is 
equivalent to type 304 stainless steel, have been determined at 823 K 
after irradiation at 823 K to fast neutron fluences of 107° n . m~? and 
5 x 10% n . m~? (E > 0.1 MeV) and simultaneously to thermal 
fluences of 6 x 1077 n . m~? and 2 x 10% n . m~? respectively. The 
data are required for the safety analysis of the reactor vessel and 
inner shields of the loop type sodium-cooled fast breeder reactor, 
SNR-300. Irradiated specimens from plate material show a creep life 
reduction of 0.1 compared to the unirradiated condition. Creep 
strains are reduced from 10% to 15% in unirradiated condition to 
about 2% after irradiation. Irradiated welded joints show a creep life 
reduction factor of 0.25; creep strains are decreasing from about 4% 
in reference condition to 0.5% in irradiated condition. Complemen- 
tary tensile tests of plate material and welded joints indicate that the 
observed embrittlement is strain rate dependent; it does not appear at 
strain rates of 10~* s~' and higher after a fluence of 107° n . m~? and 
it does not appear for strain rates of 10~? s~' and higher after a 
fluence of 5 x 1074n . m~?. Additional creep tests with specimens of 
plate material, irradiated to thermal neutron fluences ranging from 
10’7 n . m~? to 1077 n . m~?, show that the thermal “threshold” 
neutron fluence for the observed embrittlement is 10'* n . m™3, 
producing an atomic helium fraction of 6 x 10~'™. The irradiation 
embrittlement is attributed to formation of helium from nuclear 
reactions of thermal neutrons with the '°B isotope and its subsequent 
diffusion to the grain boundaries. Since a drastic reduction of the 
boron in steels is not feasible, it is suggested to set thermal fluence 
limits for strain and creep life reduction factors in design criteria. 


10402 Ductility of irradiated type 304 and 316 stainless steels. 
Blackburn, L.D.; Ward, A.L.; Steichen, J.M. (Westinghouse Han- 
ford Co., Richland, WA). pp 317-326 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Ductility data for irradiated Type 304 and 316 stainless steels 
were correlated to yield trend curves as a function of temperature 
and total displacements, a spectrum sensitive exposure parameter. 
Experimental results are characterized by a linear decrease in ductil- 
ity with logarithm of displacements (or total fluence) over a substan- 
tial range of ductility values at temperatures from 370° to 538°C. 
The correlation shows that the fluence required to reach a given 
ductility level (i.e., fluence limit) increases as the neutron energy 
spectrum becomes softer. Minimum ductility values can be estimated 
as one-half of nominal values. 
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10403 Exploration of the influence of welding variables on notch 
ductility of irradiated austenitic stainless steel welds. Hawthorne, 
J.R.; Watson, H.E. (Naval Research Lab., Washington, DC). pp 327- 
336 of Radiation effects in breeder reactor structural materials. 
Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Postirradiation notch ductility and fracture toughness (K/sub 
J/) trends of AISI Type 308 weld deposits were explored for 
radiation exposures in the range of 260 to 649°C. The welds were 
produced by the shielded metal arc (SMA) process and represented 
compositional variations (CRE vs non-CRE) and controlled delta 
ferrite content variations. Fracture toughness determinations were 
made with fatigue precracked Charpy-V specimens and J-Integral 
assessment procedures. Specimen irradiations were conducted in 
EBR-II and UCRR reactors. Large postirradiation decreases in 
Charpy-V (C/sub V/) energy absorption and fracture toughness 
were observed. The possibility for K/sub J/ values to be reduced 
below 88 MPaV m (80 ksiV in.) by moderate fluence exposures was 
demonstrated. The SMA weld with CRE appeared more sensitive to 
radiation than a non-CRE Type 308 submerged arc (S/A) weld. An 
influence of delta ferrite content on 260 or 649°C radiation resistance 
was not found. Fracture toughness assessments revealed high weld 
sensitivity to testing rate: a 2 : 1 difference in K/sub J/ level was 
observed between static vs dynamic test conditions. 


10404 Comparison of the swelling produced in nickel by neutron 
irradiation and by ion bombardment. Smidt, F.A.; Reed, J.R.; Spra- 
gue J.A. (Naval Research Lab., Washington, DC). pp 337-346 of 
Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Ion bombardment is a useful tool for investigating the swell- 
ing behavior of candidate alloys for LMFBR cladding and duct 
applications because high doses can be attained in a matter of hours. 
There are, however, several questions which must be answered to 
increase the utility of the technique. Of major concern is the similar- 
ity in void nucleation and growth processes under neutron irradia- 
tion and under charged particle irradiation. The difference in 
damage production rate of some four orders of magnitude produces 
a change in the temperature dependence of swelling and may also 
influence the magnitude of the swelling. Differences in the cascade 
structure of the damage produced by charged particles and neutrons 
may also influence the results. A few comparisons of swelling 
produced by charged particles and by neutron irradiation at high 
doses have been made for technological materials. These results 
show that the incubation period for swelling to develop and the 
temperature shift for dose rate are both influenced by alloy composi- 
tion, heat treatment, and stability. It is therefore desirable to study 
the phenomena in a pure material so as to separate the effects arising 
from alloy composition and stability from those inherent to the basic 
damage process. The swelling behavior of pure nickel has been 
extensively studied at NRL to characterize the influence of tempera- 
ture, dose rate, and dose on the nucleation and growth of voids 
under ion bombardment. Observations are reported of the swelling 
behavior of pure nickel of the same stock under neutron irradiation 
in EBR-II and these observations are compared with the previous 
ion bombardment results. 


10405 Effects of strain rate on high temperature mechanical 
properties of irradiated Incoloy 800 and Hastelloy X. Boehm, H.; 
Closs, K.D. (Kernforschungszentrum, Karlsruhe, Ger.). pp 347-356 
of Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Austenitic steels with about 15% chromium content and 
about 10% nickel content, respectively, have been mainly used as 
cladding and core structural materials in the first generation of fast 
breeder reactors. Previous results on the irradiation behavior of 
these materials indicate that they probably will not allow attainment 
of very high burnups. This is due above all to the fact that void 
formation and irradiation induced creep will result in considerable 
deformations of the core components and thus set a limit to their 
service lives in the reactor. For this reason, intensive investigations 
have been carried on to improve core materials for commercial fast 
breeder reactors. A promising way seems to be the use of steels 
having higher nickel contents and of nickel base alloys, respectively. 
However, the helium production rates of these alloys are higher in 
the neutron spectrum of fast breeder reactors and thus the problem 
of high temperature embrittlement might become even more accen- 
tuated. Experience on the mechanical behavior under and after 
irradiation is relatively scarce for these materials. So, in order to get 
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more details about high temperature embrittlement and the irradia- 
tion behavior of alloys having high nickel contents, the Incoloy 800 
and Hastelloy X materials were irradiated up to high helium concen- 
trations and the dependence of the mechanical properties on the 
strain rate was studied. 


10406 Radiation effects in ferritic steels. Huet, J.J.; Delbrassine, 
A.; Van Asbroeck, P.; Vandermeulen, W. (C.E.N./S.C.K., Mol, 
Belgium). pp 357-365 of Radiation effects in breeder reactor struc- 
tural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; 
American Institute of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Ferritic steels were studied in Mol (Belgium) for fast reactor 
core material applications. For canning material application, disper- 
sion strengthened ferritic steels were developed. Irradiations were 
conducted from room temperature to 700°C in the material testing 
reactor BR2 to investigate the high temperature irradiation embritt- 
lement. In all cases, the ferritic steels were more resistant than the 
austenitic ones, the difference being very large when the tensile tests 
were conducted above 550°C. Most of the high fluence fast reactor 
irradiations are still running. In the few available samples, the 
density change is small and no single void in the ferritic phase has 
been detected by transmission electron microscopy. Fuel pins canned 
with dispersion strengthened ferritic steels were irradiated in the 
BR2. A burn-up of 120.000 MWd/t was reached in the oxide pins 
before a failure occurred despite a very high smeared density (90%), 
a high temperature (670°C) and a high linear power (560 W/cm). 
This very encouraging result led to the decision of irradiating ferritic 
steel canned fuel pins in a fast reactor in realistic conditions. 


10407 Influence of helium on the mechanical properties of DIN 
1.4970 austenitic steel. Saguees, A.A.; Schroeder, H.; Kesternich W,; 
Ullmaier, H. (Kernforschungsanlage, Juelich, Ger.). pp 367-375 of 
Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Foil specimens of DIN 1.4970 austenitic stainless steel were 
cyclotron-implanted to uniform He concentrations up to 100 appm. 
Subsequently, tensile and creep tests at different stress levels and 
temperatures between 600 and 800°C were performed and compared 
to the results for He-free control specimens. Whereas the latter 
exhibit transgranular ductile fracture, the implanted material breaks 
by intergranular failure with a corresponding reduction of the elon- 
gation to fracture values by factors between 3 and 6. SEM and TEM 
examinations of the microstructure suggest an embrittlement model 
which is based on the stress-assisted nucleation and growth of 
helium-filled cavities in the grain boundaries and which correctly 
describes the observed strong stress and temperature dependence of 
the rupture time values. 


10408 Theory of particle redistribution in an irradiation environ- 
ment. Baron, M.; Chang, A.; Bleiberg, M.L. (Westinghouse Electric 
Corp., Madison, PA). pp 395-404 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The stability of strengthening phases in an irradiation envi- 
ronment is an important consideration in the development of alloys 
for use in LMFBR. It is well known that when excess interstitials 
and vacancies are introduced by irradiation the diffusion of solute is 
enhanced. As a consequence, precipitation reactions as well as the 
redistribution of equilibrium phases can be considerably accelerated. 
The nucleation and growth of particles of minor phases during 
irradiation can lead to depletion of swelling inhibitors from solid 
solution causing excessive accelerated swelling. Furthermore, mas- 
sive coarsening of precipitates would lead to deterioration of me- 
chanical properties. As an aid for interpretation of experiments it is 
useful to have a kinetic theory describing the temporal evolution of 
particle size distributions and related quantities such as particle 
concentration, average radius and volume fraction of precipitate. 
The purpose of this investigation is to provide such a theory and to 
illustrate its usefulness by applying it to the case of in-reactor 
exposure and ion bombardment of alloys strengthened by ’ precipi- 
tates. 


10409 Comparison of the irradiation effects on swelling and 
microstructure in commercial alloy A-286 and a simple Fe—25 Ni— 
15Cr gamma prime hardened alloy. Chickering, R.W. (Westinghouse 
Electric Corp. Madison, PA); Bajaj, R.; Lally, J.S. pp 405-414 of 
Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 
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From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The irradiation behaviors of alloy A-286 as well as experi- 
mental gamma prime hardened alloys are being studied in the 
National Alloy velopment Program for application of gamma 
prime hardened alloys in the liquid metal fast breeder reactor. The 
principal direction of the studies concerns the high temperature 
strength and swelling resistance of the alloys. Minor element compo- 
sitions may affect the phase stability and void swelling. A high Ti to 
Al ratio indicates a tendency for the gamma prime Nis(Ti,Al) to 
transform into eta phase (NisTi) after long term thermal aging and 
irradiation enhances the tendency for transformation. Another minor 
element, Si, as a constituent of G-phase, and irradiation may enhance 
G-phase formation. The Ti, Al, and Si contents affect the swelling of 
Fe-Cr-Ni alloys. The swelling resistance generally increases with 
increasing amounts of these three elements in the matrix. In the 
study the effects of Ti to Al ratio, Ti content, Al content, and Si 
content on swelling and phase stability were analyzed after Ni-ion 
irradiation. 


10410 Influence of fast diffusing substitutional elements on the 
swelling behaviour of Ni- and Cu-alloys. Venker, H. (Kernforschungs- 
zentrum, Karlsruhe, Ger.); Giesecke, P. Ehrlich, K. pp 415-420 of 
Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Actual theories on swelling operate with mean diffusion coef- 
ficients to describe the swelling behavior of alloys. In the model 
described the partial diffusion coefficients of the components are 
taken into consideration to predict the swelling behavior under 
irradiation. From the fact that void formation occurs only if the 
mobility of the lattice atoms is neither too high nor too low, the 
conclusion is drawn that in cases where the partial diffusion coeffi- 
cients of the components of an alloy are widely different, both 
conditions are less easily fulfilled simultaneously. From this fact a 
lower degree of swelling can be expected. Simulation experiments 
with some binary Ni- and Cu-alloys are described. They are in 
agreement with the model. 


10411 Excess sub-surface swelling produced by Ni ion bombard- 
ment. Johnston, W.G.; Morris, W.G.; Turkalo, A.M. (General Elec- 
tric Co., Schenectady, NY). pp 421-430 of Radiation effects in 
breeder reactor structural materials. Bleiberg, M.L.; Bennett, J.W. 
(eds.). New York; American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 

structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

In an earlier study of the depth distribution of void swelling 
roduced by bombardment with 5 MeV Ni ions at 625°C, anoma- 
ously high swelling was observed in the sub-surface region of an 
annealed Type 304 steel, but not in a Type 321 steel that had been 
annealed at 1093°C. The latter material is designated as Type 321-B. 
In both alloys there was a void-free zone of about 50 nm width at the 

electropolished and ion bombarded surface, and the swelling in- 
creased in the second 50 nm, so that at 100 nm and beyond there was 
no indication of swelling depletion due to loss of point defects to the 
surface. The term, “sub-surface,” is used to denote the region begin- 
ning at 100 nm and extending to 200 to 300 nm depth. Additional 
observations are reported of excess subsurface swelling in an attempt 
to establish the origin of the effect. As in the earlier work, all of the 
— are with materials containing 15 appm of pre-injected 
elium. 


10412 Influence of alloying on the irradiation creep of nickel. 
Jones, R.B.; Crossland, 1.G. (Berkeley Nuclear Labs., Eng.). pp 443- 
453 of Radiation effects in breeder reactor structural materials. 
Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

In order to investigate the role of alloying on the irradiation 
creep of nickel, helical springs of three simple representative types of 
nickel alloy have been exposed under load in the breeder of the 
Dounreay Fast Reactor. The alloys consisted of a solid solution of 
nickel containing 14.8 w/o molybdenum, nickel in which about | 
volume % Al2Os particles had been dispersed by powder metallurgy 
and a conventional age hardening alloy of nickel with 5.9 w/o 
aluminium heat treated to contain approximately 16 volume % NisAl 
precipitates (y’). The springs were stressed in shear between 13 and 
28 MPa in a sodium filled rig over the temperature range 280 to 
360°C at irradiation doses from 0.1 to 6 dpa. Results up to 4 dpa, 
from two out of the three irradiation exposures of the rig, have been 
analyzed. It was found that Ni-AlzOs showed slightly less irradiation 
creep than pure nickel while the irradiation creep of Ni-Mo and Ni- 
Al was effectively zero except for a small transient component. 
These results are discussed in relation to the thermal creep behavior 
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of the materials and in terms of published irradiation creep data on 
springs and pressurized tubes of nickel. It is concluded that alloying 
additions which lead to thermal creep strengthening also improve 
the irradiation creep resistance, at least for the relatively low doses 
encountered in the work described. 


10413 Irradiation under stress and the resulting microstructure. 
Harbottle, J.E. (Berkeley Nuclear Labs., Eng.). pp 455-466 of Radi- 
ation effects in breeder reactor structural materials. Bleiberg, M.L.; 
Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Internally pressurized, pure nickel tubes covering the stress 
range 0 to 120 MPa hoop stress have been periodically measured 
during neutron irradiation at 350°C to investigate the effect of stress 
on swelling and its interaction with irradiation creep. At the highest 
stress the irradiated rupture lifetime only was measured and shown 
to have increased by a factor of two, corresponding to a strengthen- 
ing of 20% compared with thermal rupture under identical condi- 
tions. The enhancement of swelling by stress, volumetric creep, is 
found to be a non-monotonic function of stress showing a significant 
increase in the swelling of 30% at approximately 1 dpa at an 
intermediate stress of 10 MPa. The increase is transitory, effecting 
principally the nucleation stage, however, the possibility of a long- 
term influence on the swelling rate is not rejected. Diameter and 
length measurements are found to be complementary and lead to a 
constitutive strain equation. Microstructural examination by TEM 
shows that the functional dependence of the volumetric creep on 
stress is followed by the average void volume and that the concen- 
tration is the inverse function of this. Final swelling estimated by 
microscopy agrees with the macroscopic result. The dislocation 
network after 4 dpa is characterized by bands of high density 
running in (110) directions irrespective of stress. In addition the 
tendency for voids to form a lattice is noted. At low doses (0.6 dpa) 
the rupture specimens exhibit ordered arrays of loops, again (110), 
and the minimal role of the stress in their formation is postulated. 


10414 Influence of alloy constitution on the swelling of austenitic 
stainless steels and nickel based alloys. Watkin, J.S.; Gittus, J.H.; 
Standring, J. (UKAEA Reactor Group, Springfields, Eng.). pp 467- 
477 of Radiation effects in breeder reactor structural materials. 
Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

A range of annealed austenitic stainless steels and nickel based 
alloys have been irradiated unstressed in the Dounreay Fast Reactor 
to 48 atomic displacements per atom (dpa) at temperatures between 
400 and 600°C. During irradiation voids have formed in all materials 
and caused the specimens, which are right solid cylinders, to swell. 
The magnitude of swelling has been determined from precise length 
measurements carried out on the specimens before and after irradia- 
tion. From these data the swelling rate with dose has been derived 
for each alloy at each irradiation temperature which has enabled 
comparisons of swelling as a function of temperature to be made 
between the alloys. It is concluded that swelling in Fe-Cr-Ni alloys 
is substantially controlled by alloy constitution together with a 
smaller, but not insignificant, contribution from minor elements in 
solution. 


10415 Void swelling and microstructural changes in fuel pin 
cladding and unstressed specimens irradiated in DFR. Bramman, J.I. 
(Risley Nuclear Power Development Establishment, Eng.); Brown, 
C.; Watkin, J.S.; Cawthorne, C.; Fulton, E.J.; Barton, P.J.; Little, 
E.A. pp 479-507 of Radiation effects in breeder reactor structural 
materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American 
Institute of Mining, Metallurgical, and Petroleum Engineers, Inc. 
(1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Structural stability and, in particular, the formation of voids 
producing swelling under fast neutron irradiation, has been exten- 
sively investigated using material irradiated in the Dounreay Fast 
Reactor as fuel pin cladding and as unstressed cylindrical and 
discoidal specimens. Fluences up to about 9 x 10” neutrons cm~? 
(corresponding to a displacement dose of 40 to 45 displacements per 
atom NRT) at temperatures covering the range of current design 
interest have been achieved. Several commercial alloys have been 
studied in this programme. Among them are unstabilized 316 type 
stainless steel--in the 20% cold-worked condition, the reference 
structural material for fuel pin components in PFR--the titanium- 
stabilized Type 321 (En58B) steel used as wrapper material in PFR, 
and niobium-stabilized FV548 steel and the nickel based precipita- 
tion hardening alloy Nimonic PE16 which are alternative clad and 
wrapper materials respectively. The early promise of Nimonic PE16 
as a low swelling alloy has been confirmed by recent data. For 
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longer term development, ferritic steels have been introduced into 
the evaluation programme. 


10416 Swelling in neutron-irradiated 300-series stainless steels. 
Appleby, W.K. (General Electric Co., Sunnyvale, CA); Bloom, 
E.E.; Flinn, J.E.; Garner, F.A. pp 509-527 of Radiation effects in 
breeder reactor structural materials. Bleiberg, M.L.; Bennett, J.W. 
(eds.). New York; American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Swelling induced by fast neutron irradiation has been charac- 
terized in various 300-series stainless steels in the U.S. irradiation 
program. Data are described which give the temperature depen- 
dence of swelling to a fluence of 1.4 x 107° n/cm?%, E > 0.1 MeV for 
Types-316 and -304 stainless steels in various metallurgical condi- 
tions and to somewhat lower fluences for titanium modified Type- 
316 and Type-321. Significant differences are found in the swelling 
response of these materials, particularly with respect to temperature 
dependencies of swelling and effects of cold working. The develop- 
ment of empirical descriptions of swelling for use in design analyses 
are described for 20% cold-worked Type-316 and solution-annealed 
Type-304. 


10417 Void formation in stabilized austenitic stainless steel. Ehr- 
lich, K.; Gross, R.; Schneider, W. (Kernforschungszentum, Karls- 
ruhe, Ger.). pp 529-541 of Radiation effects in breeder reactor 
structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; 
American Institute of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The paper summarizes the results of several irradiation experi- 
ments in the reactors DFR (Dounreay Fast Reactor) and Rapsodie. 
Also included are investigations with heavy ions (46 MeV Ni) at the 
VEC (Variable Energy Cyclotron). The results with respect to the 
swelling of several niobium- and titanium-stabilized stainless steels 
DIN 1.4961, 1.4981 and 1.4970 are discussed in terms of minor 
alloying elements and the type of stabilizer. Also the influence of 
thermomechanical pretreatments on the swelling threshold and the 
mean swelling rate are discussed. Finally the dose dependence of 
swelling is described for Types 1.4970 and 1.4988 stainless steels. 


10418 Swelling behavior of cold worked type 316 stainless steel. 
Uematsu, K. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo); Kodama, T.; Ishida, Y.; Suzuki, K.; Koyama, M. pp 571-589 
of Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Dimensional measurement, immersion density measurement 
and transmission electron microscopy studies have been carried out 
on one heat of 10% cold worked Type 316 stainless steel claddings 
irradiated in DFR to fast neutron fluences up to 7.8 x 1072 n/cm?(E 
> 0.1 MeV), two heats of 10% cold worked Type 316 stainless steel 
claddings and 10 to 50% cold worked Type 316 stainless steel plate- 
specimens irradiated in Rapsodie to fast-neutron fluences up to 9.6 x 
107? n/cm? (E > 0.1 MeV). The irradiation induced swelling in 
Type 316 stainless steel claddings is shown to be strongly dependent 
upon contents of minor alloying elements such as phosphorus, boron, 
nitrogen and oxygen. It was observed as irradiation temperature 
increased that diameter increase, annealing of irradiation hardening 
and carbide precipitation in 10% cold worked Type 316 stainless 
steel claddings occurred nearly at the same irradiation temperature. 
Cold work effectively reduced swelling in Type 316 stainless steel, 
but the effect was suppressed when polygonization occurred during 
irradiation. 


10419 Electron-microscopy of fuel claddings from 
OCr16Ni15Mo3Nb stainless steel irradiated in the Reactor BOR-60 to 
burn-up 6.12 and 10.8%. Agapova, N.P.; Ageev, V.S.; Africanov, 
I.N.; Loboda, E.M.; Onufriev, V.D.; Ostrovsky, Z.E.; Prokhorov, 
V.1L; Sokursky, Y.N. pp 613-624 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Fuel cladding samples from OCr16Nil5Mo3Nb stainless steel 
have been examined after irradiation in the Reactor BOR-60 to the 
fluences 4.2 x 107? and 6.6 x 1072 n/cm?, E > or = 0.1 MeV. Voids, 
dislocation loops and precipitates are found. It is established that 
maximum swelling observed near approximately 500°C is equal to 
6.5%. Intergranular MosC6 precipitates and intragranular fine dis- 
persed Nb(C,N) and Laves phase type Fe2(Mo, Nb) precipitates due 
to radiation-induced diffusion are found. 
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10420 Effects of alloy composition on void swelling. Bates, J.F. 
(Hanford Engineering and Development Lab., Richland, WA); 
Johnston, W.G. pp 625-644 of Radiation effects in breeder reactor 
structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; 
American Institute of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Effects of alloy composition on void swelling have been 
recognized since early investigations of swelling, which indicated 
that impure metals swell less than pure metals and that certain 
austenitic stainless steels swell less than others. The sensitivity of 
swelling to variations in alloy composition offers the possibility of 
selecting or developing alloys that are more resistant to swelling 
than those currently in use as fast reactor core structural materials. 
The discussion presented tends to parallel the several approaches 
that have been followed in seeking improved alloys: (1) Austenitic 
stainless steels were originally the preferred core structural materials 
in the fast breeder reactor programs of various countries. Therefore, 
an attractive approach is to modify the composition of a commercial 
austenitic stainless steel to produce a swelling-resistant material 
while retaining the other desirable properties; (2) The observation 
that the superalloy, PE16, is much more swelling-resistant than the 
austenitic stainless steels suggests a second approach, which is to 
search for existing commercial alloys with suitable properties, in- 
cluding good swelling resistance, for use as a core structural materi- 
al; (3) Surveys of swelling behavior of a wide range of commercial 
austenitic alloy by fast neutron irradiation and heavy ion bombard- 
ment indicated that resistance to swelling is strongly influenced by 
the major composition of an alloy. This observed correlation be- 
tween swelling and Cr and Ni content suggested a third approach, in 
which the effects of major composition in simple ternary alloys and 
of minor element additions to such alloys are investigated separately, 
in order to provide compositional guidelines for selecting or devel- 
oping swelling-resistant alloys. 


10421 UKAEA void simulation in fast reactor structural materi- 
als. Makin, M.J.; Hudson, J.A.; Mazey, D.J.; Nelson, R.S.; Walters, 
G.P.; Williams, T.M. (Atomic Energy Research Establishment, Har- 
well, Eng.). pp 645-665 of Radiation effects in breeder reactor 
structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; 
American Institute of Mining, Metallurgical, and Petroleum Engi- 


neers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

A general description is given of the two main techniques 
which have been used in the UKAEA to simulate void swelling, 
namely 1 MeV electron and high energy ion bombardment, and their 
characteristics are discussed in relation to the effects produced by 
neutron irradiation. The experimental results obtained on AISI Type 
316, 321 and FV548 austenitic steels, Nimonic PE16 and various 
other nickel base alloys, and ferritic steels are described in some 
detail. In particular, the dose and temperature dependencies of 
swelling and microstructure, the effects of minor compositional 
variations, heat treatment, cold work, gas content and temperature 
changes are described. The beneficial effects of minor additions of . 
carbon and silicon are highlighted as well as the general effect of 
main element composition on swelling characteristics. The similari- 
ties and differences in results given by the two techniques are 
summarized. It is concluded that simulation experiments can provide 
a useful and reliable guide to the performance of structural materials 
in a reactor and are particularly useful in the identification of low 
void swelling commercial alloys. 


10422 Effects of irradiation on swelling and microstructural sta- 
bility of precipitation strengthened alloys. Bleiberg, M.L. (Westing- 
house Electric Corp., Madison, PA); Bajaj, R.; Bell, W.L.; Thomas, 
L.E. pp 667-685 of Radiation effects in breeder reactor structural 
materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American 
Institute of Mining, Metallurgical, and Petroleum Engineers, Inc. 
(1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Neutron and charged particle irradiations were conducted on 
a series of commercial and experimental alloys covering a wide 
range of nickel contents and alloy structures. Based upon swelling 
measurements of aged alloy A-286, a fluence relationship between 
neutron irradiations, nickel ion bombardment, and electron bom- 
bardment was established at the peak swelling temperature. Using 
this fluence relationship and the calculated alloy matrix composi- 
tions, the peak swelling rates of the alloys were calculated based 
upon nickel ion bombardment results of simple Fe-Ni-Cr ternary 
alloys. Analysis of the limited neutron data and the extensive nickel 
ion and electron data indicated that the swelling was controlled by 
alloy matrix chemistry. However, there was evidence from the 
electron bombardments that in certain alloys the particles may 
increase the swelling rate. Experimental and theoretical consider- 
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ations of the y’-particle behavior under irradiation in the iron based 
alloys showed that an equilibrium particle size was obtained in 
conjunction with an excess of solute in solution over that predicted 
from thermal kinetics. This implies that overaging cannot occur in 
these alloys. Also, the excess Ti and Al was beneficial in maintaining 
the low swelling characteristics of these alloys. Radiation-induced 
phase instabilities were observed in A-286, In 706, and In 718. 


10423 Influence of metallurgical variables on void swelling in 
type 316 steel. Terasawa, M. (Toshiba Research and Development 
Center, Kawasaki, Japan); Shimada, M.; Kakuma, T.; Yukitoshi, T.; 
Shiraishi, K.; Uematsu, K. pp 687-707 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Void swelling was investigated in a series of modified Type 
316 stainless steel alloys that differ in fabrication process and/or 
chemistry variables. Thirty modified alloys were examined by 200 
keV C* ion, 5 MeV Ni®* ion and 1 MeV electron irradiations. 
Experimental results were presented on the effect of cold working, 
variations of minor impurity elements, C, P, B and N, and addition 
of Ti or Nb to 20% cold worked Type 316 steel, and heat treat- 
ments. General trends of swelling behavior were established for most 
of the experimental variables, though some exceptions existed. Of 
these results, Ti addition was most stimulating. The alloys with Ti 
showed no swelling when solution treated, but rather high swelling 
when cold worked by 10 to 20% or aged by certain thermo- 
mechanical treatment. Considering that the swelling inhibition was 
closely related to C content and the trend was also recognized for 
Nb addition, it may be concluded that Ti, Nb or C only in solutions 
is effective in reducing swelling and that any precipitation enhances 
swelling. 


10424 Effect of structure and alloying elements on void formation 
in austenitic steels and nickel alloys. Levy, V.; Azam, N.; Le Naour, 
L.; Didout, G.; Delaplace, J. (Centre d'Etudes Nucleaires, Saclay, 
France). pp 709-725 of Radiation effects in breeder reactor structural 
materials. Bleiberg, M.L.; Bennett, J.W. (eds.). New York; American 
Institute of Mining, Metallurgical, and Petroleum Engineers, Inc. 
(1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

One of the major problems in the development of a fast 
breeder reactor is the phenomenon of metal swelling due to the 
formation of radiation induced voids. In this field we are faced with 
two problems: provide estimates of the swelling that must be taken 
into account in the design of power reactors and develop alloys with 
very low swelling rates. To cope with these problems on a reason- 
able time scale a great deal of work has been developed using high 
flux ion or electron beams to reach the displacement dose levels 
involved in a power reactor. However the use of either tool for 
rapid simulation of the fast neutrons environment requires the 
knowledge of experimental and theoretical correlations between the 
swelling caused by neutrons and the swelling caused by other 
particles. In the case of pure metals a thorough investigation of the 
mechanisms involved in void swelling has led the Physical Metallur- 
gy research group of the Commissariat a l’Energie Atomique to 
elaborate a simulation model which reproduces reasonably well the 
experimental swelling versus temperature curves for all the irradiat- 
ing particles if dislocation densities are available. 


10425 Radiation damages in constructional steels and high-nickel 
alloys irradiated with neutrons. Scherbak, V.I.; Bykov, V.N.; Voro- 
biev, A.N.; Dmitriev, V.D. (Institute of Physics and Power Engi- 
neering, Obninsk, USSR). pp 773-779 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Results of electron microscope investigations of IKH12M2S2, 
OKHI18N9T and OKHI6N15M3B steels and OKHI6N40B and 
OKHI6N80OB alloys irradiated at 500°C at doses up to 2.5 x 1077 n/ 
cm? are presented. The dependences on nickel content of voids, 
dislocation loops and precipitate concentrations and mean size are 
discussed. The different viewpoints on the influence of the chemical 
composition on void swelling and dislocation structure development 
are considered. From experimental results it follows that the chemi- 
cal composition change favorably affects the dislocation capability 
to capture point defects. 


10426 Irradiation creep-swelling coupling: microstructura! model- 
ing and data analysis. Weiner, R.A.; Foster; J.P.; Boltax, A. (Wes- 
tinghouse Advanced Reactors Div., Madison, PA). pp 865-878 of 
Radiation effects in breeder reactor structural materials. Bleiberg, 
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M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The irradiation creep behavior predicted by a model of 
microstructural evolution is compared with irradiation creep data on 
solution-annealed Type 304L stainless steel. These data are shown to 
be consistent with an irradiation creep-swelling coupling in which 
the swelling enhanced irradiation creep rate is proportional to the 
swelling raised to a power. The implications of this functional form 
for the irradiation creep-swelling coupling on the irradiation creep 
behavior of reactor components with time dependent stress and 
temperature histories, including the results to be expected from a 
comprehensive reactor history effects experiment, are discussed. The 
differences in the irradiation creep behavior of solution-annealed and 
cold-worked steels are investigated theoretically by incorporating 
the dose and temperature dependence of the line dislocation density 
into the microstructural model. This refinement of the microstruc- 
tural model predicts that the ratio of the irradiation creep in cold- 
worked and solution-annealed steels will be dose dependent, the 
irradiation creep material constants will be temperature dependent, 
and below 550°C swelling enhanced irradiation creep will be the 
same in cold-worked and solution-annealed Type 316 stainless steel. 


10427 Computer simulation and neutron, heavy-ion and electron 
irradiation correlation. Ishino, S.,; Iwata, S.; Matsutani, Y.; Tanaka, 
S. (Japan Atomic Energy Research Inst., Ibaraki, Japan). pp 879-898 
of Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Detailed calculations of various damage parameters as dis- 
placement cross section, PKA energy spectrum etc. have been 
performed for Fe, Cr, Ni and standard stainless steel for the neutron 
spectrum of the core centre of MONJU. The calculation takes into 
account elastic scattering as well as various non-elastic nuclear 
reactions as (n,n’), (n,2n), (n,p) and (n,a), which become more 
important for higher neutron energies. 


10428 Fundamental aspects of the evolution of, and phase 
changes in, metals and alloys under irradiation. Martin, G.; Bocquet, 
J.L.; Barbu, A.; Adda Y. (Centre d’Etudes Nucleaires de Saclay, 


Gif-sur-Yvette, France). pp 899-915 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The quantitative prediction and the simulation of irradiation 
damage present a considerable interest for the technology of fast 
neutron and fusion reactors. However, at present time, even qualita- 
tive predictions are not always possible when the dose rate varies 
over a relatively large range; for example the formation of vacancy 
loops takes place instead of that of voids, precipitation occurs in 
under-saturated solid solutions etc. Therefore, in addition to a micro- 
scopic description of the phenomena, it seems important to elaborate 
an irradiation damage phenomenology. The results are reported of a 
systematic experimental study of dose rate effects for radiation 
induced precipitation in Ni Si solid solution alloys. As will be seen, 
the existence of dose rate thresholds for this phenomenon is clearly 
established. The composition dependence of this threshold permits 
the definition of a solubility limit under irradiation which is both 
temperature and dose rate dependent. Finally, the various theoretical 
approaches to radiation induced precipitation are discussed. 


10429 Natural circulation heat transfer in pool-type LMFBR’s. 
Singer, R.M. (Argonne National Lab., IL); Grand, D.; Martin, R. pp 
239-264 of Thermal and hydraulic aspects of nuclear reactor safety. 
Vol. II. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; American 
Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

The authors present a state-of-the-art review of natural con- 
vection heat transfer in pool-type LMFBR’s. Studies related to 
thermal stratification of the sodium in the primary vessel are report- 
ed and include topics such as mixed convection in vertical plane 
channels and rectangular cavities, and thermal interactions between 
the hot and cold regions of two-zoned reactor vessels. Results from 
laboratory and plant tests concerned with the natural circulation 
behavior of reactor primary heat transport systems are also summa- 
rized. From this review it is apparent that much is presently known 
about steady-state natural convection behavior of LMFBR’s, but the 
study of transient phenomena is not well understood. 40 references. 


10430 Device for the transfer of coolant in a nuclear reactor. 
Mangus, J.D. (to Westinghouse Electric Corp., Pittsburgh, Pa. 





MARCH 15, 1979 


(USA)). French Patent 2,314,561/A/. 9 Jun 1976. Priority date 10 
Jun 1975, United States of America (USA). 14p. (In French). 

A system is described for the circulation of a nuclear reactor 
coolant, comprising a reactor vessel, a heat exchanger and a coolant 
circulation pump interconnected by pipes so that the coolant circu- 
lates in turn, by means of the pump, through the reactor vessel and 
the heat exchanger. 


10431 See-through device for a refueling machine. Ito, J.; Sato, 
T. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan)). Japanese Patent 1977-127,590/A/. 20 Apr 1976. 4p. (In 
Japanese). 

A method to make a fuel assembly visible without moving a 
grip of a refueling machine to enhance a locating accuracy of the 
refueling machine is described. In a see-through device, a panta- 
graph is opened before a rotary plug is rotated, and a standucer 
disposed at the foremost end of the pantagraph is inserted into a 
lower guide tube of a fuel assembly through a side hole. This 
transducer introduced into the lower guide tube has transmitting and 
receiving surfaces directed downwardly. In this state, the rotary 
plug is rotated to move the refueling machine to a desired position. 
The transducer transmits and receives ultrasonic waves until the 
refueling machine has been located accurately. After the refueling 
machine has been located, the pantagraph is closed and the trans- 
ducer is removed from the lower guide tube and the fuel assembly is 
gripped by a gripper of the refueling machine. 


10432 Liquid metal cooling reactor. Ikeda, K. (to Tokyo Shi- 
baura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1977-125,996/A/. 15 Apr 1976. 6p. (In Japanese). 

A guide passage which spirally swivels a coolant, within a 
coolant inlet nozzle to sufficiently mix the coolant flowing into the 
lower plenum is described. A coolant inlet nozzle is mounted at the 
bottom of a reactor vessel at a right angle to the wall surface of the 
reactor, and two wing plates radially twisted with each other are 
disposed within the inlet nozzle. As the coolant passes through the 
wing plates, these wing plates serve as a guide passage to create a 
swivelling flow whereby the coolant flows into the lower plenum in 
the form of a swivelling flow and is dispersed in a radial direction by 
a centrifugal force to be mized with another coolant already present 
therein. 


10433 Maintenance cask. Koizumi, K.; Yoshizawa, K. (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1977-122,795/A/. 9 Apr 1976. 3p. (In Japanese). 

Aa maintenance cask to be used for a fast breeder as unit 
assembly comprising a sealing structure and a shield structure sepa- 
rate from each other is described. This maintenance cask comprises a 
door valve, a plurality of cylindrical casks stacked one above an- 
other on the door valve, a grid shaft seal member hermetically 
joined to the upper surface of the cask stack, a door valve shield 
covering the door valve, a cap member and a gripper. Thus, it is 
possible to assemble a maintenance cask to meet the shape of the 
associated apparatus by suitably using appropriate component parts. 


10434 Shielding plug device. Orii, S.; Hasegawa, S.; Makishima, 
K. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan)). Japanese Patent 1977-121,196/A/. 5 Apr 1976. 3p. (In 
Japanese). 

A method to reduce the size of and extend the life of a 
revolving bearing and facilitate the laying of driving cables and duct 
lines by providing plug raising means of a fast breeder on a station- 
ary plug mounting base so as to prevent the shearing force of sodium 
from acting upon the revolving bearing is described. The shield plug 
means comprises a stationary plug secured to the open end of the 
reactor container, a rotary plug rotatable with respect to the station- 
ary plug, an annular base formed on top of the stationary plug so as 
to cover the rotary plug, a bearing secured to the rotary plug edge 
lower face and upper and lower locking plates. At the time of the 
rotation of the rotary plug, the upper locking plate is withdrawn, the 
stationary plug is raised to release the seal structure, and the lower 
locking plate is inserted between the bearing and stationary plug. In 
this way, smooth rotation of the rotary plug can be obtained. 


10435 Reactor. Tarutani, K.; Yokoyama, T. (Nippon Atomic 
Industry Group Co. Ltd., Tokyo). (to Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-112,094/ 
A/. 18 Mar 1976. 2p. (In Japanese). 

A method to insert a material is described, which produces 
neutrons due to spontaneous fission, into a fuel assembly to thereby 
eliminate the necessity of a source which has heretofore been neces- 
sitated separately and improve power distribution. Blanket fuel as- 
semblies surrounding the fuel assemblies are arranged in annular 
array in the outer periphery of the core fuel assemblies arranged in 
the central portion. Further, reflecting members are arranged in 
annular array about the blanket fuel assemblies and control rods are 
scattered between the core fuel assemblies. The blanket fuel assem- 
blies partially comprise a neutron source blanket fuel assembly 
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housing a transplutonium nuclide which produces neutrons due to 
spontaneous fission. 


10436 Fast breeder reactor and fuel assemblies the core. 
Lunt, A.R. (to UKAEA London Office). French Patent 2,303,351/ 
A/. 2 Mar 1976. Priority date 3 Mar 1975, United Kingdom of Great 
Britain and Northern Ireland (UK). 8p. (In French). 

A description is given of a fast breeder reactor cooled by a 
liquid metal and comprising a core formed of several long fuel 
assemblies rising above the core bearing system. The feature of this 
reactor is that each assembly includes an inertia damper system in 
the region of the free upper end. 


10437 Detection system of sodium oxide vapors. Hundal, R. (to 
Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). French Patent 
2,299,640/A/. 26 Jan 1976. 6p. (In French). 

The description is given of a sodium oxide vapor detection 
system which comprises a containment, a light source located to 
send a light beam into and through this containment and a photode- 
tector located to intercept the fight from the source after it has 
covered a given path through the containment. In response to the 
intensity of the incident light, the photodetector produces an output 
signal. The feature of this device is a first polarizer located near the 
light source, along the path of the light coming from it and designed 
to polarize the light projected through the containment in a given 
plane, and a second polarizer located near the photodetector, along 
the path of the polarized light and designed virtually to prevent all 
the light rays whose orientation differs from the given polarization 
plane from reaching the photodetector. 


10438 Device for fast reactor charging. Rakhimov, V.V.; 
Artem’ev, L.N. USSR Patent 440,967/A/. 16 May 1972. 2p. (in 
Russian). 

The invention refers to servomechanisms of industrial nuclear 
reactors with liquid metal coolant. In order to provide control over 
hermeticity of fuel elements assemblies during their transportation 
the wall of the directing tube of the transporting mechanism contains 
channels supplying gas for bubbling the alkali metal (coolant) with 
the outlet at the level of the fuel packet lower edge, and a channel 
for removing the gas, placed at sampling outlet. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


10439 Space law, nuclear law and ‘Cosmos 954’, Bischof, W. 
(Goettingen Univ. (Germany, F.R.). Abt. Atomenergierecht). Ener- 
giewirtsch. Tagesfragen; 28: No. 3, 129-138(Mar 1978). (In German). 

The entry into the earth atmosphere above Canadian territory 
of the Russian earth satellite ‘Cosmos 954’, launched in the USSR 
presumably for military reconnaisance purposes, is a reason to inves- 
tigate the legal position, in particular under the aspect that this 
satellite was equipped with a nuclear reactor and had about 45 kg of 
the highly-enriched nuclear fuel U?*® aboard. After presenting the 
facts, the fundamental principles of valid space law are discussed. 
This is followed by an investigation of questions concerning the 
permissibility of operating reactor satellites of this kind and questions 
concerning liability with a view to possible damage. Finally, im- 
provements of valid law are pointed out. 


REGULATION AND LICENSING 


REFER ALSO TO CITATION(S) 10257, 10439, 10666, 10712, 
10713, 10714 


10440 (IAEA—205) Decommissioning of nuclear facilities, 1977 
edition. Report of a technical committee meeting on the decommission- 
ing of nuclear facilities organized by the IAEA and held in Vienna, 24- 
28 October 1977. (International Atomic Energy Agency, Vienna 
(Austria)). 1978. 23p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

The need for development or refinement of some technical 
aspects of decommissioning and for international acceptance of 
definition of "stages” is reviewed. The bases for a code of practice 
— a guide to the code for decommissioning land based reactors are 
outlined. 


10441 Atomic law with a special view to nuclear licensing and 
plan approval procedures. Contribution to the subject ‘nuclear power 
and safety’. Pfaffelhuber, J.K. (Bundesministerium des Innern, Bonn 
(Germany, F.R.)). Energiewirtsch. Tagesfragen; 28: No. 3, 151- 
162(May 1978). (In German). 

Under the aspect of the task to keep nuclear energy in the 
FRG under control from the point of view of technical safety, the 
author deals in detail with the following subjects: Ultimate aims of 
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those responsible for energy supply; the necessary legal regulations 
and technical rules; organizational and personnel measures at official 
authorities, experts, manufacturers and operators of nuclear power 
plants; protection aims of present nuclear and radiation protection 
law; control instruments such as licensing, plan approval, and super- 
vision including waste management; criticism of nuclear energy. - 
The author explicitly warns of a nuclear energy moratorium in the 
FRG. In the annex are mentioned: Legal regulations in the field of 
nuclear facility safety and radiation protection; organizational stipu- 
lations (RSK, SSK, KTA); guidelines of the Laenderausschuss fuer 
Atomkernenergie. 


10442 Problems associated with the operation of conventional 
and nuclear power stations. Melent’ev, L.A. (AN SSSR, Moscow. 
Inst. Vysokikh Temperatur); Popyrin, L.S. (AN SSSR, Irkutsk. 
Sibirskij Ehnergeticheskij Inst.). Energietechnik; 28: No. 4, 125- 
131(Apr 1978). (In German). 

From 9. power nvlant engineering colloquium of the TU 
Dresden; Dresden, German Democratic Republic (25 - 26 Oct 1977). 

The paper deals with problems and their solutions in operat- 
ing USSR power stations, with an analysis of operational require- 
ments of power plant equipment by the increasing national grid, with 
conditions for fuel supply through the next 20 to 25 years, and with 
recommendations for future types of power plant equipment. An 
example of parameter choice is given for a medium load steam 
turbine. 


10443 Advance notice of proposed rulemaking. Fed. Regist. 
(Wash., D.C.); 43: No. 49, 10370-10371(13 Mar 1978). 

From Energy, 10CFR30, 40, 50, and 70, Nuclear Regulatory 
Commission. Decommissioning criteria for nuclear facilities. 

The U.S. Nuclear Regulatory Commission has under way 
extensive studies intended to provide a data base for developing 
decommissioning criteria for nuclear facilities. The Commission is 
considering amending its regulations to provide more specific guid- 
ance on decommissioning criteria for production and utilization 
facility licensees and byproduct, source, and special nuclear material 
licensees. This notice is to invite advice and recommendations on 
several questions concerning decommissioning nuclear facilities. 


10444 Publication concerning the draft of an amended technical 
safety rule of the Kerntechnischer Ausschuss. Dated February 28th, 
1978. Bundesanzeiger; 30: No. 46, 1(Mar 1978). (In German). 

In the draft rule KTA 3902: lifting gears in nuclear facilities 
numbers 4.2 and 8.1.3 are amended. 


10445 Memos concerning application documents in licensing pro- 
cedures for facilities producing ionising radiation. Gemeinsames Minis- 
terialbl., A; 29: No. 4, 51-55(Feb 1978). (In German). 

Within the framework of licensing procedures in connection 
with ionizing radiation producing facilities, this compilation of hints 
as to information (memo compilation) on radiation protection and 
safety of a plant is to serve as a guide for the compilation and 
examination of 1. the safety report pursuant to section 19 of the 
StriSchV for licensing the operation of a facility according to 
section 16 StriSchV, 2. the supplement to the safety report in 
connection with the licensing of radiation protection relevant alter- 
ations to a facility or its operation according to section 16 StriSchV, 
3. of documents, aimed at complying with certain regulations regard- 
ing protection, for licensing the construction of a facility pursuant to 
section 15 StrlSchV or of the limited operation of a facility (experi- 
mental operation) according to section 20 StriSchV. 


10446 Legal questions concerning the licensing procedure for 
power stations. Hermann, H.P.; Haeusler, D. (Vereinigung 
Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt am Main 
(Germany, F.R.)). Elektrizitaetswirtschaft; 77: No. 2, 65-67(Jan 1978). 
(In German). 

Subjects include: Actions brought by local joint boards from 
the point of view of constitutionality (Burmeister, J.); verification by 
the court of assessments concerning technical and economic ques- 
tions in construction licensing of nuclear power plants (Ossenbuehl, 
F.); the site plan approval procedure as a legal problem (Friauf, 
K.H.); legal questions concerning immediate enforceability (Papier, 
H.J.). The special significance of this meeting, which had generally 
speaking a very positive resonance, was that all lectures expressed a 
feeling of uneasiness about a comprehensive claim to control by the 
administrative courts, and that they made administrative court 
judges see the limits of the claim to control in a State where powers 
are separated. 


10447 Messung und Ueberwachung gasfoermiger und aerosolge- 
bundener radioaktiver Ableitungen. T. 1. Messung und Ueberwachung 
der Ableitungen radioaktiver Stoffe mit der Kaminabluft bei bestim- 
mungsgemaessem Betrieb. Entwurf. (Measurement and monitoring of 
gaseous and aerosol-bound radioactive discharges. Pt. 1. Measurement 
and monitoring of radioactive substance releases via the vent stack 
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during routine operation. Draft). Koeln, Germany, F.R.; Heymanns 
(1978). 42p. (In German). 

The draft rule concerns stationary LWRs and HTRs. The 
measuring and monitoring methods are to distinguish between noble 
gases, aerosols, '?°I and "I, T, Sr, '*C, and a sources. 


10448 Publication concerning the scope of application of the 
nuclear third party liability convention and its additional protocol. 
Bundesgesetzblatt, Teil 2; 77: No. 44, 1199(Nov 1977). (In German). 


10449 Reform of nuclear licensing procedures for plants and 
operation. Lecheler, H. Z. Rechtspolit.; 10: No. 10, 241-246(Oct 
1977). (In German). 

The nuclear licensing procedures require basic reforming. In 
doing so, there must be a differentiation between (concrete) licensing 
of plants and (abstract) decisions on site provision. The provision of 
sites is exercised directly by the diets of the Laender. For this 
purpose they enact planning laws on sites for nuclear power plants 
of different sizes. As far as the Federal law is touched upon (espe- 
cially the Federal act on construction), the Federal legislator has to 
concede competences to the Laender. No. 6 of section 7 II of the 
Atomic Energy Act would have to be deleted. The plant licensing 
procedure is to be limited to a mere safety check-up of a concrete 
plant. Licensing prerequisites of the Atomic Energy Act are to be 
made more precise by the Federal legislator, namely by deciding 
unequivocally the purpose of the law, whether priority is given to 
promotion or to protection, and by making the enacting of tangible 
regulations a duty. When these licensing prerequisites exist, the law 
has to concede the applicant a plain title to licensing. 


10450 Regime d’autorisation et d'inspection des installations nu- 
cleaires dans les pays de l'AEN. (Licensing systems and inspection of 
nuclear installations in NEA Member countries. Part I, Description of 
licensing systems. Part II, Flowcharts of licensing procedures). Paris, 
France; NEA/OECD (1977). 209p. (In English, French). 

This study provides an assessment of the legislative and 
regulatory provisions applicable and of the practices followed in the 
countries concerned and is divided into two separate sections. Part I 
contains the description of national licensing and inspection systems 
for nuclear installations in the twenty OECD countries which have 
specific regulations in this field. Each analysis has been presented 
following a plan which is as standardised as possible so as to 
facilitate comparison between the national systems. Part II contains 
the diagrams illustrating the steps in the licensing procedure and the 
duties of the bodies involved as well as certain additional documents; 
it also includes a table showing the sequence of the main steps in the 
licensing process in the countries covered by this Study. 


ECONOMICS 


10451 White paper on atomic energy, 1977 edition. Genshiryoku 
Hakusho; No. 52, 1-312(Mar 1978). (In Japanese). 

The trends of atomic energy development and utilization 
from April 1976 into 1977 in Japan are reported. The white paper is 
based on three points: peaceful uses possible in nuclear nonprolifera- 
tion; emphasis on Japan’s own fuel cycle and technology develop- 
ment; and safety in nuclear power. After first reviewing the situation 
in and out of Japan, the activities mainly of nuclear power genera- 
tion are described. This is then followed by briefing of the Japan 
AEC plans and the data etc. in the period. 


10452 Availability and use of unit-type plant in 1976. Nitsch, D.; 
Schmitz, H. (VGB Technische Vereinigung der 
Grosskraftwerksbetreiber e.V., Essen (Germany, F.R.)). VGB 
Kraftwerkstech.; 58: No. 1, 62-67(Jan 1978). (In German). 

The availability of power station plant has increasing impor- 
tance for the economics of power production with increasing output 
parameters. In order to research into availability and the effects 
determining it, availability and use of unit-type plant has been 
recorded at VGB since 1970, and has been investigated with regard 
to various design and operating parameters. The values determined 
in accordance with the availability terminology at the power station 
operators are the basic data. The investigations have the aim of 
showing general trends and to give the individual companies assist- 
ance in evaluating their plant in comparison with the average values 
obtained for a large number of block system plant. The most 
important results for 1976 and for the period 1970 to 1976 are given 
in abbreviated form. 


10453 Economic aspects of the development of nuclear power and 
fuel cycle industry in the USSR. Dergachev, N.P.; og A.K.; 
Sedov, V.M.; Shuklin, S.V. At Energ. (USSR); 43: No. , 365- 
369(Nov 1977). (In Russian). 

The likely growth rate and technological structure of nuclear 
power generating capacities in the USSR have been investigated as 
well as the distribution of capital investments into NPP’s and nuclear 
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fuel cycle industries. The added NPP capacities are assumed to 
consist entirely of NPP’s with the WWER -1000 MW¢(e), 1000 
MW(e) LWGR type and BN-1600 MW(e) reactors. Basic formulas 
are given to calculate the projected growth rate of total nuclear 
capacity and NPP’s with breeder reactors. The plutonium supply in 
the near 20-25 years is concluded to hardly restrain the development 
of NPP’s with breeder reactors which would reduce the natural 
uranium demand by about 25%. The major flow of capital is 
required to construct NPP’s and only about 20% of the total is 
invested into the fuel cycle industry. Hence, reduction of NPP 
capital costs is the most desired and effective undertaking. Uranium 
ore mining and milling account for as much as half of fuel cycle 
costs. Therefore, introduction of uranium and plutonium recycle and 
reduction of tails assay at enrichment plants are concluded to be the 
most efficient means to cut fuel costs. 


10454 Nuclear power complexes and economic-ecological prob- 
lems of nuclear power development. Dollezhal’, N.A.; Bobolovich, 
V.N.; Emel’yanov, I. Ya. . At. Energ. (USSR); 43: No. 5, 369-373(Nov 
1977). (In Russian). 

The effect of constructing NPP’s at separate sites in densely 
populated areas on economic efficiency of nuclear power and its 
ecological implications has been investigated. Locating NPP’s and 
nuclear fuel cycle plants at different sites results in large scale 
shipments of fresh and spent nuclear fuels and radioactive wastes. 
The fact increases the risk of a detrimental environmental impact, 
duration of the external fuel cycle, and worsens, in the end, nuclear 
power economics. The prudence of creating nuclear parks is dis- 
cussed. The parks may be especially efficient if the program of 
developing NPP’s with fast breeder reactors is a success. Compara- 
tive evaluations show that from economic standpoint deployment of 
nuclear parks in the European part of the USSR has no disadvantage 
before construction of separate NPP’s and supporting fuel cycle 
facilities of equivalent capacity, even if the construction of nuclear 
parks runs dearer by 30% than assumed. The possibility for nuclear 
parks to meet a part of demand for “off-peak” energy production, 
district heating and process heat production is also shortly discussed. 


10455 Probleme der Kernenergie. Chancen, Risiken und Perspek- 
tiven in einer sich wandelnden Energiewirtschaft. (Problems of nuclear 
energy. Chances, risks and perspectives in a changing energy econo- 
my). Bonn, Germany, F.R.; Verl. Neue Gesellschaft (1977). 180p. (In 
German). 

From International experts’ congress: Problems of nuclear 
energy supply - chances, risks and perspectives in a changing energy 
economy; Bonn-Bad Godesberg, Germany, F.R. (3 - 4 Oct 1977). 

International experts congress of the Friedrich-Ebert-Stif- 
tung. Subjects and lectures: Energies of the future - which role has 
nuclear energy to play (Matthoefer, H.); Trade unions and energy 
politics 1977 (Vetter, H.O.); Energy-political guidelines of the EC 
with a special view to nuclear energy (Brunner, G.); The instrumen- 
tarium of the Federal Government for the protection of the popula- 
tion and environment in connection with the construction of nuclear 
power plants (Hartkopf, G.); Uses of nuclear energy without prolif- 
eration (Nye jr, J.S.); Iran and the alternative energy sources; 
perspectives and problems (Etemad, A.); The competitive position of 
nuclear energy (Landsberg, H.H.); Energy systems taking into ac- 
count medium- and long-term perspectives (Haefele, W.); The world 
energy situation (Belknap, N.); Energy for a just world with a future 
(Rose, D.); Power plant technology - changing tasks and problems 
(Knizia, K.); Are there at present genuine alternatives to nuclear 
energy for the energy supply of industrial countries (Teller, T.). 


CONSTRUCTION AND OPERATION 


10456 (PB—278786) Capital cost addendum: multi-unit coal and 
nuclear stations. Technical report. (United Engineers and Construc- 
tors, Inc., Philadelphia, PA (USA)). Feb 1978. Contracts AT(49-24)- 
0351;ERDA-EY-76-C-02-2477. 202p. NTIS PC A10/MF AO1. 

The report is the culmination of a study performed to develop 
designs and associated capital cost estimates for multi-unit nuclear 
and coal commercial electric power stations, and to determine the 
distribution of these costs among the individual units. This report 
addresses six different types of 2400 MWe (nominal) multi-unit 
stations as follows: -Two Unit PWR Station - 1139 MWe Each; - 
Two Unit BWR Station - 1190 MWe Each; -Two Unit High Sulfur 
Coal-Fired Station - 1232 MWe Each; -Two Unit Low Sulfur Coal- 
Fired Station - 1243 MWe Each; -Three Unit High Sulfur Coal- 
Fired Station - 794 MWe Each; -Three Unit Low Sulfur Coal-Fired 
Station - 801 MWe Each. Recent capital cost studies performed for 
ERDA/NRC of single unit nuclear and coal stations are used as the 
basis for developing the designs and costs of the multi-unit stations. 
These single unit capital cost studies are identified in the Foreward 
of this report. This report includes, the Major Study Groundrules, a 
Summary of Single and Multi-Unit Stations Total Base Cost Esti- 
mates, Details of Cost Estimates at the three digit account level and 
Plot Plan Drawings for each multi-unit station identified above. 
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PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 9865, 9867 


10457 Potentialities and type of integrating nuclear heating sta- 
tions into district heating systems. Munser, H.; Reetz, B.; Schmidt, G. 
(Technische Univ., Dresden (German Democratic Republic). Sek- 
tion Energieumwandlung). Kernenergie; 21: No. 9, 278-283(Sep 
1978). (In German). 

From CMEA seminar on problems of developing reactor 
facilities for heating stations; Moscow, USSR (22 - 25 Nov 1977). 

Technical and economical potentialities of applying nuclear 
heating stations in district heating systems are discussed considering 
the conditions of the GDR. Special attention is paid to an optimum 
combination of nuclear heating stations with heat sources based on 
organic fuels. Optimum values of the contribution of nuclear heating 
stations to such combined systems and the economic power range of 
nuclear heating stations are estimated. Final considerations are con- 
cerned with the effect of siting and safety concepts of nuclear 
heating stations on the structure of the district heating system. 


10458 Technical economic and safety aspects of nuclear heating 
stations under GDR’s conditions. Adam, E.; Heitsch, M.; Mueller, R.; 
Schwarz, M. (Technische Univ., Dresden (German Democratic Re- 
public). Sektion Energieumwandlung). Kernenergie; 21: No. 7, 209- 
213(Jul 1978). (In German). 

From CMEA seminar on problems of development of reac- 
tors for heating stations; Moscow, USSR (22 - 25 Nov 1977). 

Starting from the requirements to be met by heat supply and 
considering the conditions in the GDR, the concept of a nuclear 
heating station is described. On this basis the economic demands are 
assessed and compared with the costs for fossil fuelled heating 
stations. This comparison is carried out with regard to different 
versions of safety equipment. Finally, potential environmental risks 
are considered. 


10459 Hanover: Reactor meeting 1978. Schmidt, H. Ener- 
giewirtsch. Tagesfragen; 28: No. 5, 316-321(May 1978). (In German). 
From Reactor congress; Hannover, Germany, F.R. (4 - 7 Apr 


1978). 

The 10th reactor meeting of the Deutsches Atomforum and 
the Kerntechnische Gesellschaft was held from April 4-7, 1978 in the 
civic hall of Hanover. The 16 plenary lectures, reported on in some 
detail in this article, dealt with the ‘Main lines of reactor technol- 
ogy’, the ‘Fuel cycle and waste management’ and ‘Nuclear energy 
within the overall framework of the energy industry and of econo- 
my, worldwide interrelations included’. Besides three ‘controversial 
subjects of nuclear energy’ and one public evening lecture, 263 
papers were read in eight technical sessions. 


10460 Problems in district heat supply from a boiling water 
reactor in a relatively sparsely populated area using the example of the 
KRB Gundremmingen Nuclear Power Plant. Jaek, W.; Sauer, E. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
grammgruppe Systemforschung und Technologische Entwicklung); 
Thissen, G. (ITW Ingenieurberatung in Technik und Wirtschaft 
GmbH, Aachen, Germany, F.R.). pp 137-150 of Urban district 
heating using nuclear heat. Vienna; International Atomic Energy 
Agency (1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

The study deals with the possibility of district heat supply 
using the KRB Gundremmingen boiling water reactor. The nuclear 
power plant will feature a total power output of 2870MW gross 
using blocks A, B and C; block A, with a capacity of 250MW, has 
been operating since 1967. The area to be supplied is located in the 
Federal State of Bavaria, situated on both banks of the Danube river 
and comprises the districts of Dillingen and Guenzburg. The total 
population amounts to 55,000 persons, taking into account eight 
small towns. The area extends to about 10km north-east of the power 
station and about 15km to the south-west. The following material 
was available: a statistical questionnaire filled in by the individual 
communities on heat consumption and connecting capacity for resi- 
dential buildings, official buildings, commercial buildings and indus- 
trial plants; town maps; the Bavarian Municipal Statistics of 1970 
with the results of a building and dwelling census taken on October 
25, 1968, results of a non-agricultural workplace census taken on 
May 27, 1970, and results of a population census taken on May 27, 
1970, as well as a final local inspection. The results of the calculation 
of heat demand show that several of the places considered exhibit 
index figures that would favour district heat supply. However, the 
advanced planning of blocks B and C no longer permits a thermo- 
dynamically meaningful disconnection of the heat from the nuclear 
power station. The advantage of cheap nuclear heat is thus partly 
lost. Added to this is the fact that, due to the activity in the direct- 
cycle unit of the boiling water reactor, the heat exchangers for 
unlinking the district heat lie in the controlled area, thus possibly 
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hindering licensing. According to the calculations and estimates 
carried out, the heat price for residential heating estimated at present 
is above that of individual central heating plants. 


10461 Small- and medium-power pressurized water reactors for 
the production of electricity and/or heat. Martinot, G.; Porte, R. 
(Societe Technique pour l’Energie Atomique (Technicatome), 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). 
pp 83-94 of Urban district heating using nuclear heat. Vienna; 
nternational Atomic Energy Agency (1977). (In French) 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

The paper presents the technical features and the characteris- 
tics of small- and medium-power pressurized water reactors devel- 
oped by the CEA and Technicatome for heat production applica- 
tions and the combined production of steam and electricity. The 
models presented are a compact model for outputs between 110 and 
420MW(th) and a model with a twin-loop primary cooling circuit 
for outputs between 600 and 1300MW(th). Special attention is paid 
to ways of adapting the Nuclear Steam Supply System (NSSS) and 
its technology to these specific applications. The competitiveness of 
these units with fossil-fuelled plants is assessed and the particular 
operating and safety problems associated with this type of applica- 
tion are considered. 


10462 Reactors for heat production with good electrical generat- 
ing efficiency. Recovery of heat in helium-cooled direct-cycle reactors 
with one or two compression stages. Tilliette, Z.C.; Jude, P.F. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Div. d'Etude et de Developpement des Reacteurs). pp 95-113 of 
Urban district heating using nuclear heat. Vienna; International 
Atomic Energy Agency (1977). (In French) 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

In order to be realistic, an evaluation of the performance of 
helium-cooled direct-cycle reactors must be based on a preliminary 
study of the circuits and the architecture. This was the procedure 
adopted by the Department of Mechanical and Thermal Studies 
(Saclay Nuclear Research Centre) which recently developed a plant 
concept aimed at solving the various problems involved and also 
defined the sizes of the principal components. The circuits have been 
designed to obtain a good electrical generating efficiency but with- 
out prejudicing this it has also been attempted to obtain the best 
conditions for recovering heat from the coolants. Results are pre- 
sented for the following cases: a two-compression-stage cycle with 
good electrical generating efficiency and non-preferential heat re- 
covery; a two-compression-stage cycle with acceptable electrical 
generating efficiency and improved heat recovery; a single-compres- 
sion-stage cycle for the production of electricity with recovery of 
heat in the form of hot water; a single-compression-stage cycle with 
large-scale production of heat in the form of steam and hot water. It 
appears that the characteristics of the hot water in the secondary 
recovery circuits are well suited to district heating. It should be 
noted that the overall performances of all the different variants are 
satisfactory for a helium temperature at the core outlet of 800°C, 
which is reasonable. 


10463 Studies relating to central nuclear heat supply systems in 
the United States. Beresovski, T. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). pp 151-157 of 
Urban district heating using nuclear heat. Vienna; International 
Atomic Energy Agency (1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

Since approximately 40% of primary energy consumed in the 
USA is for applications requiring thermal energy at below 200°C, 
this application of nuclear energy is receiving increased ERDA 
attention. Status of programme is presented including review of 
ERDA-sponsored projects relative to utilization of waste heat from 
nuclear electric power stations for agricultural and aquacultural 
purposes. Presentation covers ERDA plans in support of introduc- 
tion and siting of small nuclear plants for industrial/commercial 
energy, as well as plans for fostering introduction of large dual- 
purpose light water reactors (LWRs) for electricity and steam gen- 
eration. Also mentioned is an intended study of a specific nuclear 
steam grid system which would serve both industrial and district 
heat demands and would evaluate potential for retrofitting existing 
installations within this system. 


10464 Underground storage of heat. Charroppin, P. (CEA, 75 - 
Paris (France)); Fauconnier, J.C. (CEA, 75 - Paris (France). Dept. 
des Programmes); Despois, J. (Groupe CEA, Compagnie generale 
des matieres nucleaires (COGEMA), Paris, France); Nougarede, F. 
(Entreprise de Recherches et d’Activites Petrolieres (ERAP), 75 - 
Paris (France)). pp 115-126 of Urban district heating using nuclear 
heat. Vienna; International Atomic Energy Agency (1977). (In 
French) 
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From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

The production of heat for district heating by nuclear means 
with the associated high capital investment ill accords with a 
demand which is essentially variable. Storing heat by the day or for 
longer periods permits better utilization of investments and improves 
the competitiveness of nuclear heat production compared with oil. 
For high temperatures (100-200°C) it is economic to store heat in 
excavations (storage by the day or week) or in a deep porous and 
permeable layer in which the hot water is circulated under pressure 
(storage for long periods). The authors describe briefly the principles 
of the system designed by the CEA and the ELF petroleum group 
and show with the aid of a specific example that the economics seem 
to be sound. 


10465 Prospects for the use of nuclear sources of heat in Czecho- 
slovakia, Derian, L. (Ceskoslovenska Komise pro Atomovou Ener- 
gi Prague). pp 173-182 of Urban district heating using nuclear heat. 

ienna; International Atomic Energy Agency (1977). (In Russian) 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

Czechoslovakia is devoting great attention to the use of 
nuclear sources for the combined production of electrical power and 
heat for towns and industrial complexes. From the trend in the 
development of the fuel-energy balance in Czechoslovakia, there is 
an obvious need to aim at wider use of nuclear power. This require- 
ment is of course also dictated to some extent by the scope for using 
nuclear sources of heat. Another important factor is reduced envi- 
ronmental pollution compared with that produced by conventional 
heat sources. In developing nuclear sources for the production of 
heat it is preferable, from the technical and economic points of view, 
to use standard nuclear power station units (in Czechoslovakia the 
water-moderated and water-cooled type) with appropriate modifica- 
tion of the secondary circuit. The Czechoslovak nuclear power 
programme for 1984-87 includes the construction of nuclear heat and 
power stations in Prague, Brno and Bratislava, with the principal 
objective of supplying heat to the communal-domestic area of these 
towns. 


10466 Discharges from nuclear power stations. Energy value of 
low-temperature water. Dumont, M. (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Dept. de Transfert et Conversion 
d’Energie). pp 191-196 of Urban district heating using nuclear heat. 
Vienna; International Atomic Energy Agency (1977). (In French) 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

Nuclear power stations discharge vast quantities of water at 
temperatures of 12K or 23K above that of the intake, depending on 
whether they are of the open-circuit type or use cooling towers. By 
choosing the energy value of the discharged water as parameter, it is 
possible to determine quickly whether a project offers economic 
possibilities for district heating or for supplying heat to agricultural 
zones. The author presents a preliminary study which could be used 
as a basis for a model optimizing the distance, the requirements and 
the applications. The initial conclusions show that there is little 
economic advantage to be gained from utilizing the heat contained in 
the water from open-circuit power stations with a temperature 12K 
higher than the intake. For power stations operating with cooling 
towers (water 23K above intake temperature) district heating is 
feasible if the town is less than 30km from the power station. 
Otherwise it is only economic to use the heat for agricultural 
purposes, provided that the area to be supplied is less than 10km 
from the power station. No account is taken here of ecological 
conditions which could affect these results. 


10467 Economy and optimization of nuclear heat power plants 
and their heat transport system. E] Mahgary, Y.; Kinnunen, P.; 
Salminen, P. (Electrical Engineering Lab., Technical Research 
Centre of Finland, Otaniemi); Kortelainen, P.; Nikkanen, A. (Helsin- 
ki Electricity Works (Finland)). pp 69-81 of Urban district heating 
—_ nuclear heat. Vienna; International Atomic Energy Agency 
(1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

District heating in the Helsinki Metropolitan Area has in- 
creased continuously. Heat demand is expected to reach 3500MW by 
1985. A substantial part of this heat could be provided by Nuclear 
Heat Power Plants (NHPP). The paper considers the economic 
optimization of the transmitted heat power from a NHPP planned to 
be situated about 40km from the centre of Helsinki. Some results 
concerning different constructions of the heat transmission system 
are also presented. This is followed by a general study of the effect 
of selected parameters such as heat transport, distance, hot water 
delivery temperature of a NHPP, and fossil-fuel price, etc., on the 
cost of produced energy (electricity and heat). The study uses a 
mathematical model which optimizes, in each case, the parameters of 
the heat transport systems (pipe diameter, number of pumping sta- 
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tions, etc.) and the operation of electricity- and heat-producing 
plants. 


10468 Sydvaerme project: district heating from the Barsebeck 
nuclear power plant. Josefsson, L. (Sydsvenska Kraft AB, Malmoe 
(Sweden)). pp 183-189 of Urban district heating using nuclear heat. 
Vienna; International Atomic Energy Agency (1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

The paper presents a summary report of a study on district 
heating from Barsebeck Nuclear Power Plant in Sweden, prepared 
cooperatively by the cities of Malmoe, Lund, Helsingborg, Landsk- 
rona and the electric power company Sydkraft. A future number 3 
generating set at the Barsebeck nuclear power station could be 
designed for combined production of heat and electric power. The 
generating set could be completed after 1983, and could then supply 
about 65% of total district heating requirements. The first stage of 
the investigation includes a proposal for a technically feasible solu- 
tion, sufficiently detailed to permit both technical and economic 
evaluation of the project. 


10469 Possibilities of nuclear district heating for the Swiss 
canton of Basle. Kirvelae, K. (Ekono, Helsinki (Finland)). pp 197-203 
of Urban district heating using nuclear heat. Vienna; International 
Atomic Energy Agency (1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

The canton of Basle is subdivided into two areas: the city, 
which has the largest district heating system in Switzerland today 
(160MW(th)), and the rural area making up the rest of the canton. 
The canton is investigating and developing alternative concepts for 
future total energy supply. The most advantageous system is the 
transmission of heat from a nuclear power plant planned to be built 
nearby on the River Rhine (Kaiseraugst, BWR925MW(e)). In 1990 
about 50% of the total heat energy required for buildings in the 
entire canton could be supplied from a large district heating net- 
work. Allowing for the energy saving measures planned, the possible 
non-connection of some sparsely populated distant areas and a peak- 
load/base-load relation of 50/50%, there will be a potential nuclear 
district heating capacity of SOOMW(th) base load power and a yearly 
demand for 2.8TWh(th) heat energy in 1990. Three models of 
nuclear district heating have been investigated. The first two use 
extraction steam from the main turbine for a hot water transmission 
system working at 110°C and 160°C respectively. The third model 
entails transmission of heat as saturated high-pressure steam direct 
from the reactor by means of two steam transformers in series and 
utilization of heat drops by local “'satellite-turbines’’. The cost per 
unit of nuclear heat for base load, transported to the sites of 
alternative conventional heat- and power-plants, will be about 55 to 
70% of the cost per unit of the local plants, depending on the block 
size used. The total cost per heat unit to the customer would vary 
between 60 and 100% of the cost of local heating by light fuel oil or 
gas, the average being 70%. 


10470 Energy model for overall optimization of a nuclear based 
district heating system. Larsson, K. (Aktiebolaget Atomenergi, 
Studsvik (Sweden)); El] Mahgary, Y. (Technical Research Centre of 
Finland, Otaniemi). pp 45-67 of Urban district heating using nuclear 
heat. Vienna; International Atomic Energy Agency (1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

A general optimization model for a district heating system is 
being developed by AB Atomenergi in Sweden with participation 
from the Technical Research Centre of Finland. The general model 
consists of numerous submodels designed in such a way that modular 
optimization is also possible. These submodels are the electrical 
system optimization model, the turbine model, the heat transport 
system model and the distribution and utilization model. The Techni- 
cal Research Centre of Finland is cooperating with Atomenergi in 
developing the electrical system model. Other institutes and organi- 
sations in Sweden are participating in the development of other 
submodels. We here describe the models developed and give some 
preliminary results of the first runs with the general optimization 
model, showing the influence of different parameters on the cost of 
heat delivery. One-way heat transport systems in connection with 
low temperatures have also been evaluated and compared to conven- 
tional solutions for high and low temperature techniques. 


10471 Role of the state and local authorities in national and local 
planning. Mueller, R.E. (Eidgenoessisches Amt fuer Energiewirts- 
chaft, Bern (Switzerland)). pp 11-14 of Urban district heating using 
nuclear heat. Vienna; International Atomic Energy Agency (1977). 
(In French) 

From {IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

The introduction of district heating using heat from nuclear 
reactors depends to a very large extent on non-technical factors. The 
economic aspects are certainly not negligible but legal, administra- 
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tive and even political questions have a considerable bearing. It 
should also be borne in mind that the economic conditions depend 
on the legal framework. The compulsory connection of buildings to 
a district heating system or the provision of favourable financing 
arrangements modify the competitiveness of district heating. It is 
desirable that solutions should be chosen that impose the fewest 
possible constraints on the population. 


10472 Long distance transmission of heat from nuclear power 
stations. Nielsen, P. (Research Association of the Danish Electricity 
Supply Undertakings, Lyngby). pp 23-32 of Urban district heating 
using nuclear heat. Vienna; International Atomic Energy Agency 
(1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

The results of a study of the technical and economic aspects 
of transmitting heat from a 900MW(e) nuclear power station to the 
district heating system of a near-by town are given. The main 
parameters are as follows: Distance 40km, capacity 600Gcal/h, heat 
production 3000Tcal/a, water delivery temperature 160°C, water 
return temperature 70°C. 


10473 Reactors for heat production and the development of dis- 
trict heating in France. Ricateau, P. (CEA, 75 - Paris (France)). pp 
127-136 of Urban district heating using nuclear heat. Vienna; Inter- 
national Atomic Energy Agency (1977). (In French) 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

Hitherto the development of nuclear power engineering has 
been based on the generation of electricity, and even of base-load 
electricity for feeding into a grid covering an entire country. Defini- 
tion of the service to be rendered by a nuclear power station was 
thus extremely simple, namely to supply electricity throughout the 
year at the lowest possible cost and with the maximum possible 
reliability. Between the reactor on the one hand and the consumers 
on the other - consumers whose requirements are very diverse and 
who are geographically widely scattered - the grid forms a sort of 
screen so that the optimization of the reactor hardly depends at all 
on the configuration of the remainder of the transmission and 
distribution system. The production of heat involves totally different 
problems, for two essential reasons: (a) the limited economic range 
for the distribution of heat which limits the reactor to a specific 
group of consumers, and (b) the fact that the temperature, unlike the 
electrical potential, cannot be transformed at will but drops continu- 
ously between production and consumption of the heat. The tem- 
perature of the reactor must be matched to the nature of consumer 
demand and to the distance over which the heat must be transported. 
The heat balance thus appears to be like that of a system in which 
source, transmission and utilization are closely related. In these 
conditions the solutions will depend on numerous factors and one 
should not be surprised at finding different applications of nuclear 
power not only from one country to another but even from one area 
to another within the same country. The author first outlines the 
characteristics of the demand for district heating in France and then 
examines the types of nuclear plant which seem best suited for this 
purpose in the French context. 


10474 Prospects for small nuclear heating reactors in Finland. 
Silvennoinen, P.; Tarjanne, R. (Valtion Teknillinen Tutkimuskeskus, 
Helsinki (Finland)); Kuusi, J. (Finnatom, Helsinki); Rouhiainen, P. 
(Ekono, Helsinki (Finland)). pp 33-43 of Urban district heating using 
nuclear heat. Vienna; International Atomic Energy Agency (1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

Technical and economic evaluations of the prospects of heat- 
ing reactors are reviewed in the light of Finnish circumstances. 
Estimates of cost are based on a PWR plant which yields a conserva- 
tive assessment for district heating but facilitates the extension of the 
market to process heat applications. For the future, pool reactors are 
seen as the most interesting type. In view of the present cost trends 
oil, coal and/or peat-fired plants are considered as alternatives. 
Comparisons are made of load duration, consumption intensity and 
more general factors relating to energy policy. The potential market 
for 100OMW heating reactors in Finland comprises about ten urban 
communities and about ten process heat consuming industrial areas. 
The role of heating reactor plants in providing domestic supplies 
constitutes an appreciable incentive for future work. Finnish indus- 
tries and design consultants would welcome international co-oper- 
ation with sharing of development costs, on concepts and detailed 
design over the next three to four years. Special attention is devoted 
in the existing plans to siting aspects and the need for experimental 
verification. 


10475 Results and selected chapters from the final study and the 
planning studies of the Federal Ministry of Research and Technology. 
Winkens, H.P. pp 285-305 of Energie. Die technisch-wissenschaftli- 
chen Vortraege. Berlin, Germany, F.R.; Colloquium Verl. (1977). 
(In German) 
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From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, F.R. Germany (18 Sep 1976). 

As an introduction, the paper compares the district heat 
supply situation in the FRG with other countries and then discusses 
a model assumption which gives the prime costs of district heating 
for different boundary conditions, taking into account the launching 
cost and the degree of supply and thus showing the possibilities and 
limitations of district heating as well as its main economic problems. 
Also discussed are the district heat demand potentials of the Federal 
Republic, specified or estimated according to consumer groups, 
towns, and regions, as well as the necessary investments. Finally 
recommendations are given for a promotiion of the development of 
the district heating network. 


10476 Heat decoupling from nuclear power plants illustrated by 
the model of the planning study Oberhausen/Western Ruhr area. 
Zenker, P. pp 348-365 of Energie. Die technisch-wissenschaftlichen 
Vortraege. Berlin, Germany, F.R.; Colloquium Verl. (1977). (In 
German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, F.R. Germany (18 Sep 1976). 

The paper first describes the power plants on which the 
planning study of the Energieversorgung Oberhausen AG (EVO) is 
based. These are LWR power plants and conventional large-scale 
power plants with intermediate superheating as well as power plants 
with helium-cooled HTR reactors. The paper then deals exclusively 
with the possibility of decoupling heat for domestic and industrial 
heating systems form steam cycles. The questions which flow tem- 
peratures may be achieved with different circuits and how strongly 
heat decoupling affects the electrical power of power plants are 
answered with the aid of thermodynamics. The paper closes with a 
cost estimate of heat decoupling. 
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10477 (RRC—19) Activity report, 1975. Ananthakrishna, G-.; 
Ramanathan, N.; Rodriguez, P.; Shankar Singh, R.; Venkataraman, 
S. (Reactor Research Centre, Kalpakkam (India)). Aug 1977. 314p. 
Dep. NTIS (US Sales Only), PC A15/MF AOl1. 

The report covers a wide range of R and D activities in the 
Reactor Research Centre, Kalpakkam (India). The scientific and 
technical activities in various fields such as: reactor physics, reactor 
design, reactor engineering, design of sodium circuits, reactor fuel 
handling, electrical and instrumentation engineering for FBTR, data 
processing system, reactor operation studies, reactor construction, 
materials science, metallurgy, reprocessing, instrumentation, safety 
research and engineering services, have been reported in brief. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 11736 


10478 Modelling aspects of two phase flow. Mayinger, F. (Insti- 
tut fuer Verfahrenstechnik, T.U. Hannover, (Germany, F.R. )). pp 
131-142 of Heat and fluid flow in water reactor safety. London; 
Mechanical Engineering Pub. for the Institution of Mechanical Engi- 
neers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

In two phase flow scaling is much more limited to very 
narrowly defined physical phenomena than in single phase fluids. 
For complex and combined phenomena it can be achieved not by 
using dimensionless numbers alone but, in addition, a detailed math- 
ematical description of the physical problem - usually in the form of 
a computer program must be available. The scaling of the thermody- 
namic data of the modelling fluid is important. From a literature 
survey and from own scaling experiments the conclusion can be 
drawn that Freon is a quite suitable modelling fluid for scaling steam 
- water mixtures. However, without a theoretical description of the 
phenomena, nondimensional numbers for scaling two phase flow 
must be handled very carefully. 


10479 (AEEW-M—1512) RAPVOID - a computer code for de- 
riving the release of a two-phase single-component mixture through a 
complex array of pipes and the resulting depressurisation of the 
discharge vessel. Porter, W.H.L. (UKAEA Reactor Group, Winfrith. 
Atomic Energy Establishment). Oct 1977. 35p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

This computer code describes the total and static pressures, 
discharge rates and quality of the fluid throughout the pipework 
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system and also works in the subcooled and superheated regions. 
Basically the method was originally developed for the release of 
steam and water mixtures but it is capable of dealing with other 
fluids such as Freon 12, if the necessary thermodynamic properties 
are substituted. 


10480 (AEEW-M—1518) HOTPIN - a programme for comput- 
ing detailed steady state temperature distributions in fuel clusters 
cooled by radiation and convection. Pearson, K.G. (UKAEA Reactor 
Group, Winfrith. Atomic Energy Establishment). Dec 1977. 16p. 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

HOTPIN computes the detailed steady state temperature 
distribution within and around the pins of a fuel cluster which is 
cooled by radiation and convection from the pin surfaces. Pins are 
divided into radial and azimuthal (r, 0) meshes. Internal conduction 
between mesh areas is treated by a finite difference technique. 
Radiation between mesh elements at the surfaces of the pins is 
represented by a matrix of view factors defining the radiation 
emitted by each surface element which is eventually absorbed by 
each other element after any reflections. Surface convective heat 
transfer is represented by a uniform heat transfer coefficient around 
each pin. 


10481 (IKE—6-108) Investigations for simplifying burn-up calcu- 
lations. Mayer-Blasig, B.; Jaeger, F.; Neubauer, W.; Lutz, D. (Stutt- 
gart Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und 
Energiesysteme). Nov 1977. 59p. (In German). Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 

In connection with fuel management calculations, it is neces- 
sary to determine the long-term behavior of power reactors as 
precisely as possible. The existing computational methods for this 
purpose - the reactor burn-up method and the cell burn-up method - 
are described. In order to reduce the effort in computer time and 
storage necessary for these methods it was tried, in addition to a 
simplification of the burn-up model applied, to combine the advan- 
tages of the methods mentioned above for a third possibility of 
solution. For this purpose, a library of microscopic cross sections 
was compiled. The subsequent investigation of the parametric depen- 
dence of the microscopic few-group cross sections of some impor- 
tant isotopes led to an approximation of this dependence by polyno- 
mial approach. 


10482 (ITEF—21) Optimization of xenon transient processes in 
a reactor. Problem on maximum energy release. Gerasimov, A.S. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1976. 26p. (In Russian). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

Solution of a problem is suggested for maximum energy 
release in the xenon transient process in the reactor without limita- 
tions in respect to phase variables with a preset period of the 
transient process. Based upon numerical calculations and a maximum 
principle a conclusion has been made that a three-phase regime is 
most optimum. It is shown incomplete Hamiltonian is positive in the 
maximum energy release problem whereas phase classical trajector- 
ies are arranged below the classical trajectory of the fast response 
problem. The maximum principle has been employed for checking 
regime optimization. 


10483 (ITEF—64) Numerical scheme for optimization of xenon 
transient processes in a reactor. Problem on fast response without a 
limitation for phase variables. Gerasimov, A.S. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1975. 16p. (In Russian). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

A numerical diagram is suggested of minimizing a period of 
xenon transient process in the reactor without any limitation of 
xenon-135 concentration. The problem is solved with a computer in 
a point model. Pontryagin’s maximum principle is used so as to 
check optimization of the transient process. 


10484 (KFK—2501) Application of integral transport theory 
with linearly-anisotropic scattering to the calculation of the neutron 
distribution in finite plate arrays of fast reactors. Boehme, R. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Projekt Schneller 
Brueter; Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik). Aug 1977. 81p. (In 
German). Dep. NTIS (US Sales Only), PC AO7/MF AO1. 

Thesis. 

A method was derived to calculate from integral transport 
theory the neutron flux density close to boundaries between plate 
lattice regions of fast zero power reactors. Leakage parallel to the 
plate planes is treated by a momentum method. Linearly anisotropic 
scattering and the space dependence of effective cross sections in the 
resonance region are taken into account by suitable approximations. 
The method was applied to evaluate reaction rate measurements in 
the vicinity of the core-blanket-boundary of a SNEAK-assembly 
mocking up parts of the reactor SNR 300. Using the cross section set 
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KFKINR agreement with the experiment was achieved for the 
space dependence of the **°Pu fission rate and the *°*U capture rate. 
Further improvements of the nuclear data of ***U are required for 
solving discrepancies found in the outer blanket regions and in a U- 
metal blanket. 


10485 (LA—7449-PR) Reactor technology. Progress report, 
April—June 1978, Warren, J.L. (ed.). (Los Alamos Scientific Lab., 
NM (USA)). Aug 1978. Contract W-7405-ENG-36. 36p. Dep. NTIS, 
PC A03/MF AOl. 

The nuclear Space Electric Power Supply Program studied 
systems based on thermoelectric converters, determined the mass of 
the reactor as a function of the power and temperature, examined the 
effect of failure of heat pipes in the reactor core, continued to 
explore ways of making less massive waste heat radiators, and 
examined the question of single failure points for several reactor 
designs. The Heat Pipe Technology Program reported progress on 
methods of brazing ceramics in determination of the interaction 
between ceramics and tungsten coating needed to protect the ceram- 
ics from liquid metals used in heat pipes and on calculations of 
thermal stress. Also reported was the design of a gas-controlled, 
water-filled annular heat pipe for cooling optical equipment. The 
Nuclear Process Heat Program used the VSOP code package to 
calculate temperature distributions and fuel cycle costs for some 
reference fuel cycles. Technological assessments were started on 
methods of making pipeline-quality synthetic gaseous fuels using 
fission and fusion heat sources, and on the possibility of supplying 
district heating for Los Alamos Scientific Laboratory using nuclear 
reactors. The Gaseous Core Reactor Study Evaluation 
Program,calculated critical masses as a function of reflector thick- 
ness for a new reactor design and discovered a way of reducing the 
gas pressure in the core. Under the Plasma Core Reactor Program 
work continued on modification of the Plasma Core Critical Assem- 
bly. The status of the experiments on three critical facilities, Skua, 
Godiva IV, and the Comet Machine are reported. The Nuclear 
Criticality Safety Program carried out several tasks including con- 
ducting a course, evaluating the safety of two Nevada test devices 
and establishing criteria for the safe storage of SNAPTRAN fuel 
elements. The Pajarito Site Cockcroft-Walton accelerator was used 
to develop methods for fast neutron radiography and for nuclear 
weapon test diagnostics. 


10486 (ORNL/TM—S5958) Development of depletion perturba- 
tion theory for coupled neutron/nuclide fields. Williams, M.L. (Oak 
Ridge National Lab., TN (USA)). Sep 1978. Contract W-7405-ENG- 
26. 56p. Dep. NTIS, PC A04/MF AO1. 

A perturbation formulation is developed for the space-energy 
dependent burnup equations describing depletion and transmutation 
of nuclide densities in a coupled neutron-nuclide field, such as a 
reactor core. The formulation is developed in a form consistent with 
the computational methods used for depletion analysis. The analysis 
technique currently employed in most burnup calculations is first 
reviewed as a method for describing the nonlinear coupling between 
the flux and nuclide fields. It is shown that based on the present 
formulation three adjoint equations (for flux shape, flux normaliza- 
tion, and nuclide density) are required to account for the coupled 
variations arising from variations in initial conditions and nuclear 
data. The adjoint equations are derived in detail using a variational 
principle, and an algorithm is suggested for solving the coupled 
equations backward through time. Perturbation expressions are used 
to define sensitivity coefficients for responses that depend on the 
coupled interaction between the neutron and nuclide fields. The 
relation between coupled and noncoupled sensitivity theory is illus- 
trated. Finally, two analytic example problems are solved that deter- 
mine the sensitivity of some final nuclide concentration to changes in 
initial conditions. Results obtained from direct calculation and from 
the coupled perturbation theory are compared. 


10487 Spectrum of the multigroup-multipoint diffusion operator 
with delayed neutrons. Devooght, J. (Universite Libre de Bruxelles). 
Nucl. Sci. Eng.; 67: No. 2, 147-161(Aug 1978). 

The spectrum of the multigroup-multipoint operator with 
delayed neutrons is studied under the assumption of a common 
fission spectrum. Using the fact that the fission operator is propor- 
tional to a projector, the Weinstein-Aronszajn technique for degen- 
erate perturbation can be used. The general problem is first reduced 
to a problem without delayed neutrons. The high degeneracy of the 
spectrum is further examined and connected with the definition of 
“clusters.” 


10488 Application of the symmetric SOR and the symmetric SIP 
methods for the numerical solution of the neutron diffusion equation. 
Wang, H.H. (IBM Corp., Palo Alto, CA). Nucl. Sci. Eng.; 67: No. 2, 
162-171(Aug 1978). 

The symmetric successive overrelaxation (SSOR) method and 
the symmetric strongly implicit procedure (SSIP) method are ap- 
plied to a number of two-dimensional elliptic partial differential 
equations typical of those encountered in reactor engineering. The 
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SSIP method is. then incorporated in a program for multigroup 
diffusion calculation to compute the inner iterations. The results of 
applying the program to the solution of several reactor configura- 
tions are compared with the results from a version of the PDQ code. 
For cell problems (with Neumann bundary condition), the new 
methods outperform the SOR method. 


10489 Methods for determining the burnup of thermal and fast 
reactor fuels. 1. Hermann, A.; Graber, H. (Zentralinstitut fuer Kern- 
forschung, Rossendorf bei Dresden (German Democratic Repub- 
lic)). Kernenergie; 21: No. 7, 201-206(Jul 1978). (In German). 

The nature and significance of studies on fuel burnup determi- 
nation are discussed. The review comprises a description of the 
burnup determination techniques with special reference to recently 
achieved advances and to future development. General aspects of 
potential uses of techniques for thermal and fast reactor fuels are 
dealt with. The method of heavy-metal isotope ratio determination is 
described in detail. 


10490 Concepts underlying finite element methods for structural 
analysis. Key, S.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Nucl. Eng. Des.; 48: No. 1, 259-268(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Several topics which underlie the finite element method tools 
commonly in use in the nuclear power industry are reviewed. They 
are important because of the understanding which they provided to 
the user of finite element method tools. They are collected here to 
popularize them and enlarge the engineers’s ability to critically 
examine the results of his calculations. The topics are time integra- 
tion and mass representation, creep analysis, finite strain plasticity, 
and nearly incompressible analysis. 


10491 Non-equilibrium radiation nuclear reactor. Thom, K.; 
Schneider, R.T. (to National Aeronautics and Space Administra- 
tion). US Patent 4,075,057. 21 Feb 1978. Filed date 21 Mar 1975. 8p. 

An externally moderated thermal nuclear reactor is disclosed 
which is designed to provide output power in the form of electro- 
magnetic radiation. The reactor is a gaseous fueled nuclear cavity 
reactor device which can operate over wide ranges of temperature 
and pressure, and which includes the capability of processing and 
recycling waste products such as long-lived transuranium actinides. 
The primary output of the device may be in the form of coherent 
radiation, so that the reactor may be utilized as a self-critical nuclear 
pumped laser. 


10492 Two-phase flows and heat transfer with application to 
nuclear reactor design problems. Ginoux, J.J. (ed.). Washington, DC; 
Hemisphere Publishing Corp. (1978). 476p. $37.50. 

Nineteen chapters are included under the following headings: 
introduction to two-phase flow, simple momentum and energy bal- 
ances and their related empirical correlations, bubble and slug flow, 
annular two-phase flow, two-phase heat transfer, nucleate boiling 
heat transfer, heat transfer in high-quality two-phase flow, burnout, 
constitutive equations for two-phase flow, critical two-phase flow, 
oscillatory two-phase flow, steady-state void fraction and pressure 
drop in water-cooled reactors, steam-water separation, steady-state 
subchannel analysis, measuring techniques, steady-state critical heat 
flux in water-cooled fuel assemblies, subcooled boiling, blowdown, 
and ECCS refilling. 


10493 Refinement of the method of homogenization of a heteroge- 
neous reactor. Laletin, N.I.; El’shin, A.V. At. Energ. (USSR); 43: No. 
4, 247-253(Oct 1977). (In Russian). 

The foundations of a method are outlined which yields a very 
precise finite difference analog of the heterogeneous reactor kinetics 
equation. Starting approximations of the method coincide with those 
used in the homogenzation method. Within the framework of the 
multigroup approximation transverse neutron diffusion is considered 
in one-dimensional (infinite plates) and two-dimensional (triangular) 
reactor lattices. As an example there has been calculated power 
distribution in a WWER type reactor fuel assembly. The proposed 
refinement of finite difference equations has been shown to be 
noticeable for the power distribution near strong inhomogeneities of 
the lattice. 


10494 Recommended parameters of delayed neutrons. Tinka, I. 
Jad. Energ.; 23: No. 9, 345-348(Sep 1977). (In Slovak). 

Delayed neutron parameters are given by three data sets, viz., 
the quotient sub(i), the decay constant lambdasub(i), and the 
energy spectrum. The subscript i denotes the appropriate delayed 
neutrons group. Listed are the absolute yields of delayed neutrons 
from the fission of Th, 7°U, 75°Pu, 7*°Pu, *4'Pu, 242Pu, the 
recommended group parameters asub(i) and lambdasub(i) (where 
asub(i)= Bsub(i)/8) for the above Th, U, Pu isotopes; delayed neu- 
tron spectra from the fission of 75U, 758U, ?°°Pu, 73°Th, 23U, 24?Pu 
for groups 1 to 6; and the values of the mean steady-state spectra 
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obtained by weighting groups spectra by the respective values of 
Bsub(i). 


10495 Boundary conditions at the surface of a nuclear reactor 
cylindrical cell. Morozov, V.N. At. Energ. (USSR); 43: No. 2, 126- 
Tag | 1977). (In Russian). 


10496 Effect of poisoning upon the thermal neutron spectrum and 
the average energy in moderators. Hathout, A.M.; El-Wakil, S.A.; 
Hussein, A.Z. (Atomic Energy Establishment, Inshas ( EpYp- Reac- 
tor and Neutron Physics Dept.). Arab J. Nucl. Sci. Appl.; 10: No. 1, 
99-110(Jan 1977). 

The effect of absorption poisoning upon the thermal neutron 
spectrum and the average energy in infinite homogeneous modera- 
tors, were studied. Calculations are based on the synthetic scattering 
kernel formalism sup((5)). Results are obtained for light water, heavy 
water and graphite, using 1/v absorption concentrations vary as 
sub(a)=0.0 to Ysub(a)=0.6cm™*. Comparisons are made with ex- 
perimental data and with Cadilhac work which gave reasonable 
agreement. 


Non-equilibrium effects in transient two-phase flow. Simp- 

; Rooney, D.H.; Hawlader, M.N.A. (Strathclyde Univ., 

Glasgow (UK)). pp 19-25 of Heat and fluid flow in water reactor 

safety. London; Mechanical Engineering Pub. for the Institution of 
Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Depressurisation tests were carried out on Refrigerant 113 
liquid flowing in a horizontal pipeline, under conditions where 
vapour was formed by flash evaporation. The tests covered a range 
of initial velocities up to 2.1 m/s in a 51 mm diameter glass pipeline 
at starting pressure around 1.5 bar and with varying rates of depres- 
surisation. Measurements were made of local pressure and tempera- 
ture, circulation rate, pressure difference and void fraction variation 
over a test section length of 2m. The local pressure and temperature 
measurements give a direct indication of non-equilibrium effects. 
The vapour formed during the flash evaporation process quickly 
formed a stratified type flow and a theoretical model was developed 
on this basis. The model includes the transient two phase low 
conservation equations allied to a heat transfer equation. Satisfactory 
agreement between theoretical predictions and experimental results 
was obtained. 


10498 Calculation of the multigroup cross section taking into 
account the self-shielding. Subgroup method and applications. Anton, 
V. (Institutul de Reactori Nucleari Energetici, Pitesti (Romania)). 
Stud. Cercet. Fiz.; 29: No. 8, 851-863(1977). (In Romanian). 

A description of the subgroup method and its application in 
the nuclear reactor field are given. The advantage of this method 
consists in a more precise evaluation of nuclear properties with a 
reduced computing time. 


10499 Noise analyses in zero power reactors in view of determi- 
nation of kinetic parameters. Fratiloiu, G.; Cristea, G.; Postelnicu, C.; 
Sindilaru, G. (Insitutul Central de Fizica, Bucharest (Romania)). 
Stud. Cercet. Fiz.; 29: No. 6, 555-569(1977). (In Romanian). 

The theoretical basis of the expressions used in the interpreta- 
tions of experimental data is discussed explaining the particular 
forms of the expressions used in the methods of reduced variance, 
zero po probability and ratio of probability po/p:. The procedures for 
processing experimental data, their collection being achieved by 
chain measurement are described. Specific information about the 
measurements performed and the experimental results obtained are 
provided as well. The results of the processing of experimental data 
in the IBM Computer-IFA are presented in a graphic form. 


10500 Considerations on field problem structure. Pavelescu, M. 
(Institutul de Fizica si Inginerie Nucleara, Bucharest (Romania)). 
Stud. Cercet. Fiz.; 29: No. 7, 721-733(1977). (In Romanian). 

A survey of the three field problem types known today: 
equilibrium, eigen value and propagation problems is presented. The 
place occupied by neutron field in the nuclear reactor systems both 
statics and dynamics is shown. The special class of approximate 
solution method concerning the solving of field and boundary equa- 
tions is analysed. The residual and variational method and the finite 
oe method which presents a special interest are examined as 
well. 


10501 Lattice cell burnup calculation. Pop-Jordanov, J. (Bel- 
grade Univ. (Yugoslavia). Elektrotehnicki Fakultet). Teh. Fiz.; 17: 5- 
33(1977). 

Accurate burnup prediction is a key item for design and 
operation of a power reactor. It should supply information on 
isotopic changes at each point in the reactor core and the conse- 
quences of these changes on the reactivity, power distribution, 
kinetic characters, control rod patterns, fuel cycles and operating 
strategy. A basic stage in the burnup prediction is the lattice cell 
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burnup calculation. This series of lectures attempts to give a review 
of the general principles and calculational methods developed and 
applied in this area of burnup physics. 


10502 Accuracy requirements in burnup determination for var- 
ious applications. Spinrad, B.I. (Oregon State Univ., Corvallis 
(USA). Dept. of Physics). Teh. Fiz.; 17: 56-62(1977). 

Accuracy requirements in burnup determination for different 
aspects of nuclear energy have been presented and compared with 
present values. In particular, the reactor concept exploration, fuel 
cycle design, reactor operation and safety, and safeguarding of 
nuclear material have been treated. 


10503 Experience with empirical modeling of power plants. 
Strange, J.E.; Upadhyaya, B.R.; Kerlin, T.W. (Univ. of Tennessee, 
Knoxville). pp 29.1-29.26 of Proceedings of the third power plant 
dynamics, control, and testing symposium. Kerlin, T.W. (ed.). Knox- 
ville, TN; University of Tennessee (1977). 

From 3. power plant SP isTh control and testing sympo- 
sium; Knoxville, TN, USA A (7 Sep 1977 

Dynamic performance of Aantal and fossil power plants can 
be studied by deriving a physical model from conservation laws or 
by constructing empirical time series models from test data that 
relate the various dynamic variables. The latter requires performing 
tests that involve recording variations in signals either during normal 
operation or during imposed perturbations of selected inputs. The 
paper is concerned with the use of empirical time series models to 
evaluate the dynamic behavior of nuclear power reactors. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 10145, 10690, 11036, 11037 


10504 (AEEW-M—1510) In-situ testing of high efficiency filters 
at AEE Winfrith. Fraser, D.C. (UKAEA Reactor Group, Winfrith. 
Atomic Energy Establishment). Oct 1977. 23p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

This paper discusses experience in the testing of high efficien- 
cy filters in a variety of reactor and plant installations at AEE 
Winfrith. There is rarely any concern about the effectiveness of the 
filter as supplied by any reputable manufacturer. Experience has 
shown there is a need to check for defects in the installation of filters 
which could lead to by-passing of aerosols and it is desirable to 
perform periodical re-tests to ensure that no subsequent deterioration 
occurs. It is important to use simple, portable apparatus for such 
tests; methods based on the use of sodium chloride aerosols, al- 
though suitable for the testing of filters prior to installation, involve 
apparatus which is too bulky for in-situ testing. At Winfrith a double 
automatic Pollak counter has been developed and used routinely 
since 1970. The aerosol involved has a particle size far smaller than 
the size most likely to penetrate intact filters, but this is irrelevant 
when one is primarily interested in particles which by-pass the filter. 
Comparisons with other methods of testing filters will be described. 
There is remarkably good agreement between the efficiency of the 
filter installation as measured by a Pollak counter compared with 
techniques involving aerosols of sodium chloride and di octyl phtha- 
late (DOP), presumably because the leakage around the filter is 
independent of particle size. 


10505 (IAEA—202, pp 139-161) Brittleness. Presupposition (cri- 
teria) for reactor vessel brittle fracture. Bazant, E. (Babcock - Brown 
Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

Safety approaches and criteria related to reactor pressure 
vessels as well as the applicability of fracture mechanics concepts are 
discussed. 


10506 (IAEA—202, pp 111-112) Comments on reactor vessel 
surveillance programmes in the Federal Republic of Germany. Bazant, 
E. (Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim (Ger- 
many, F.R.)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessei surveillance. 

Somme comments are presented in connection with the situa- 
tion of the reactor vessel surveillance programmes in the Federal 
Republic of Germany. BBR’s programme guidelines are mentioned. 


10507 (IAEA—202, pp 79-93) Utility review of irradiation sur- 
veillance programs and industry responsibilities. Keenan, T.D. 
(Yankee Atomic Electric Co., Westborough, Mass. (USA). Nuclear 
Services Div.). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 
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In Reactor pressure vessel surveillance. 

Yankee Atomic Electric Company owns and operates one of 
the world’s first nuclear power plants. In addition, its Nuclear 
Services Division has behind it many years of experience in supervis- 
ing construction, operation, and maintenance of four nuclear power 
plants, three pressurized light water and one boiling water reactor. 
As a member of this company, the author has had extensive experi- 
ence in dealing with the major nuclear steam system suppliers, 
architect engineering firms, and regulatory agencies. Based on this 
extensive and varied experience, he has taken a critical view of the 
manner in which the nuclear industry deals with the irradiation 
surveillance programs and its problems, as seen from the nuclear 
utility side. In his paper, the author reviews the safety implications 
inherent in the subject and discusses many of the present and future 
technical issues, as well as the economic considerations and future 
implications which affect utility decisions in this area. Finally, the 
author provides critical commentary on the attitudes of nuclear 
utilities and the nuclear plant vendors, which must change, in his 
view, in order to enable the industry to achieve its end: well- 
designed, cost effective nuclear plants which maximize on-line time. 
He closes with a brief discussion of what is perceived to be a key 
fault - no consolidated approach to a very complex problem. 


10508 (IAEA—202, pp 173-192) New method for determining 
radiation embrittlement in reactor vessel surveillance. Wullaert, R.A. 
(Fracture Control Corp., Goleta, Calif., USA). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

The radiation embrittlement data required by current U.S. 
standards are reviewed using recent results from the Maine Yankee 
reactor surveillance program. Additional data obtained from the 
Maine Yankee program using new test and data analysis procedures 
are presented, including initiation and propagation energy curves, 
brittleness transition temperature, dynamic yield strength, microclea- 
vage fracture strength, and dynamic fracture toughness (elastic and 
elastic-plastic). The supplemental surveillance data were obtained by 
minor modifications to the standard Charpy V-notch impact test, 
and the application of notch bend and fracture mechanics theories. 


10509 (NUREG/CR—0078) Residual stresses at weld repairs in 
pressure vessels. Quarterly progress report No. 2, December 1977— 
March 1978. Rybicki, E.F.; Stonesifer, R.B. (Battelle Columbus 
Labs., OH (USA)). Apr 1978. Contract AT(49-24)-0293. 44p. (PB— 
281853). NTIS PCA03/MF AOl1. 

Efforts focused on developing the temperature analysis model 
to better represent the weld repair conditions of the HSST ITV-8 
vessel. Computations to study the effect of a range of weld param- 
eters on the temperature profiles indicated that changes in weld rod 
size have a surprisingly small affect on the induced temperature 
distributions. Progress on the finite element model included (1) a 
study of two iteration procedures to better handle the nonlinearities 
of the weld repair problem, (2) an application of the model, in its 
present state of development, to the weld repair problem, and (3) the 
initiation of a study on the through-the-thickness residual stresses. It 
was found that the three-dimensional stiffness effects of the weld 
repair geometry could be included in the existing two-dimensional 
model. Numerical results for surface residual stresses showed im- 
proved agreement with experimental data. Progress was made in 
two areas for improving the representation of through-the-thickness 
residual stresses. First a study of a simple two-pass weld done to 
obtain a better understanding of the formation of the residual stress 
distributions in the thickness direction. Second, analyses indicated 
that an improved representation of the residual stress distribution 
through the thickness could be obtained by representing the large 
number of passes as a sequence of layers of weld passes. 


10510 (NUREG/CR—0479) Eddy-current inspection for steam- 
generator tubing program. Quarterly progress report for period ending 
June 30, 1978. Dodd, C.V.; Deeds, W.E.; McClung, R.W. (Oak 
Ridge National Lab., TN (USA)). 16 Oct 1978. Contract W-7405- 
ENG-26. 10p. (ORNL/NUREG/TM—274). Dep. NTIS, PC A02/ 
MF AOl. 

Eddy-current methods provide the best in-service inspection 
of steam generator tubing, but present techniques can produce 
ambiguity because many independent variables affect the signals. 
The current development program will use mathematical models and 
develop or modify computer programs to design optimum probes, 
instrumentation, and techniques for multifrequency, multiproperty 
examinations. Interactive calculations and experimental measure- 
ments are made with the use of modular eddy-current instrumenta- 
tion and a minicomputer. These establish the coefficients for the 
complex equations that define the values of the desired properties 
(and the attainable accuracy), despite changes in other significant 
variables. The final eddy-current instruments will contain on-board 
microcomputers for real-time data processing and interpretation. 
Progress is being made in adding to the computer programs param- 
eters for different circuit designs. Programs that allow direct inter- 
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facing between a minicomputer and the eddy-current instrument 
have been written and tested on preliminary tubing. The first modu- 
lar three-frequency instrument has been constructed. We are con- 
tinuing to acquire tubing standards and specimens for developing 
and checking the instrumentation and techniques. 


10511 (PB—282170) Improved ultrasonic nondestructive testing 
of pressure vessels. Annual report, 1 October 1976—30 September 
1977. Frederick, J.R.; Vandenbroek, C.J.J.; Fairchild, R.C.; Elzinga, 
M.B. (Michigan Univ., Ann Arbor (USA). Dept. of Mechanical 
Engineering). May 1978. Contract NRC-04-75-182. l6lp. NTIS 
PCA18/MF AOl. 

Test results and methods development for a synthetic aper- 
ture focusing technique for ultrasonic pulse-echo flaw evaluation are 
described. Verification of the system's flaw-imaging capability is 
presented in the form of test results from several different test 
samples. The development of improved data processing and display 
techniques are also described. 


10512 (SAND—18-0346) Experimental investigation of syner- 
gisms in class 1E components. Bonzon, L.L. (Sandia Labs., Alouquer- 
que, NM (USA)). 1978. Contract EY-76-C-04-0789. 18p. (CONF- 
781022—9). Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

Nine generic LOCA typetests have been conducted on single- 
and multi-conductor electrical cables, cable connector assemblies or 
cable splice assemblies to evaluate synergistic effects due to the 
(simulated) LOCA radiation environment. While no functional syn- 
ergisms have been observed, significant material damage and equip- 
ment failures have occurred. The tests have demonstrated the com- 
plexity and the precision necessary in conducting the tests to avoid 
biasing the results. A complementary activity to secure evidence of 
possible synergistic effects in earlier test programs recognized that 
qualification of safety-related equipment has been conducted by the 
nuclear power industry for more than 10 years. Franklin Institute 
Research Laboratories (FIRL), under contract to Sandia Laborato- 
ries, conducted a review of their historical LOCA-typetest data to 
perform an independent synergism evaluation for Class 1E electric 
cables. In the conduct of these (66) tests FIRL did not note any 
obvious correlation between cable performance and whether the 
typetest was sequential or simultaneous. 


10513 (SAND—78-0501C) Method for combined environment 
accelerated aging. Gillen, K.T. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 13p. (CONF-781022—24). 
Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

An accelerated aging method which can be used to simulate 
aging in combined stress environment situations is described. It is 
shown how the assumptions of the method can be tested experimen- 
tally. Aging data for a chloroprene cable jacketing material in single 
and combined radiation and temperature environments are analyzed 
and it is shown that these data, as well as literature data on a 
biological system, offer evidence for the validity of the method. 


10514 (SAND—78-0559C) Model for combined environment ac- 
celerated aging applied to a neoprene cable jacketing material. Gillen, 
K.T.; Salazar, E.A. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 7p. (CONF-781027—1). Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on electrical insulation and dielectric phe- 
nomena; Pocono Manor, PA, USA (29 Oct 1978). 

Some results are presented of a continuing program at Sandia 
Laboratories whose main goal is to develop more reliable acceler- 
ated aging techniques for testing the effects of aging on materials. 
An interesting situation in accelerated aging occurs when two or 
more environmental stresses lead to the deterioration of a compo- 
nent. Synergism is sometimes important in such cases so that the 
deteriorating effects of the various environments are not additive. A 
model potentially applicable to combined environment aging is pro- 
posed. The model is described and how it can be used to carry out 
accelerated aging in combined environment situations is indicated. 
Some preliminary data on the embrittlement of neoprene cable 
jacketing material aged in single and combined thermal and radiation 
environments are described and analyzed according to the formalism 
of the model. 


10515 High density fuel storage racks. Groves, M.D. (to Com- 
bustion Engineering, Inc.). US Patent 4,115,700. 19 Sep 1978. Filed 
date 4 Apr 1977. 8p. 

An apparatus is described for the safe and compact storage of 
nuclear fuel assemblies in an array of discrete open-ended neutron 
absorbing shields for which the theoretical minimum safe separation 
distance and cell pitch are known. Open-ended stainless steel end 
fittings are welded to each end of each shield and the end fittings are 
welded to each other in side-by-side relation, thereby reducing the 
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cell pitch tolerance due to fabrication uncertainties. In addition, a 
multiplicity of ridges on the sides of each shield having a height 
equal to one half the theoretical minimum safe separation distance 
further reduce shield bowing tolerances. The net tolerance reduction 
permits a significant increase in the number of fuel assemblies that 
can be safely contained in a storage area of fixed size. 


10516 Reactor pressure vessel support. Butti, J.P. (to Babcock 
and Wilcox Co.). US Patent 4,115,194. 19 Sep 1978. Filed date 22 
Feb 1977. 4p. 

A link and pin support system provides the primary vertical 
and lateral support for a nuclear reactor pressure vessel without 
restricting thermally induced radial and vertical expansion and con- 
traction. 


10517 Rationale for incorporating inservice inspection require- 
ments during nuclear power plant design/fabrication. Dau, G.J. (Elec- 
tric Power Research Inst., Palo Alto, CA). Nucl. Technol.; 40: No. 2, 
122-128(Sep 1978). 

Section XI, "Rules for Inservice Inspection of Nuclear Power 
Plant Components,” of the American Society of Mechanical Engi- 
neers Boiler and Pressure Vessel Code contains the requirements for 
inservice inspection (ISI) of commercial nuclear reactors. This in- 
spection code covers ISI of nuclear vessels, piping, pumps, valves, 
and their supports; it also includes inservice testing of pumps and 
valves for assessing operational readiness. Experience indicates that 
greater efficiency and reliability would result if ISI requirements 
were factored in earlier in the product development cycle, particu- 
larly in the design and fabrication stages. Furthermore, strong moti- 
vational factors exist from the plant owners’ viewpoint to encourage 
awareness of ISI requirements. 


10518 Materials and design interaction in advanced reactors. 
Boulton, J. (Atomic Energy of Canada Ltd., Pinawa, Manitoba). 
Nucl. Technol.; 40: No. 2, 129-137(Sep 1978). 

In the development of advanced gas-cooled, light-water- 
cooled, or heavy-water-cooled reactors, there are many challenges 
facing the materials engineer and the designer. High-temperature 
gas-cooled reactors offer considerable potential as efficient gener- 
ators of electricity and producers of high quality process heat. 
Design innovations and further alloy development will be needed to 
overcome the many materials problems created by their high tem- 
perature of operation. One of the most significant problems in light 
water reactor development has been steam generator failures. By 
careful choice of materials, water chemistry control, and design, the 
problems can be minimized and perhaps eliminated. Heavy water 
reactors are particularly suited for the development of thorium fuel 
cycles, which can be used to extend our fuel resources. The strict 
neutron economy needed to successfully operate a self-sufficient or 
near-breeding thorium fuel cycle requires the continued develop- 
ment of improved core materials and imaginative design in their 
application. 


10519 Nuclear reactor vessel and internals alignment apparatus. 
Silverblatt, B.L. (to Westinghouse Electric Corp.). US Patent 
4,100,021. 11 Jul 1978. Filed date 18 Oct 1976. 6p. 

An apparatus for aligning a nuclear reactor vessel, vessel 
head, core barrel and upper support structure is described. The 
apparatus includes mating extensions and receptacles that not only 
align and assure proper lateral orientation and stability of the reactor 
components during operation, but also provide alignment of the 
vessel head and upper support structure when removed from the 
reactor simultaneously. 


10520 Assessment of weld heat-affected zones in a reactor vessel 
material. Marston, T.U. (Electric Power Research Inst., Palo Alto, 
CA); Server, W. J. Eng. Mater. Technol.; 100: No. 3, 267-271(Jul 
1978). 

The mechanical properties of weld heat-affected zones 
(HAZ’s) associated with the heavy section, nuclear quality weld- 
ments are evaluated and found to be superior to those of the parent 
base material. The nil ductility transition temperature (NDTT), 
Charpy impact and static and dynamic fracture toughness properties 
of a HAZ associated with a submerged arc weld and one associated 
with a manual metal arc weld are directly compared with those of 
the parent base material. It is concluded that the stigma normally 
associated with HAZ is not justified for this grade and quality of 
material and weld procedure. 


10521 Plastic-strain, mean-stress criterion for ductile fracture. 
Norris, D.M. Jr. (Lawrence Livermore Lab., CA); Reaugh, J.E.; 
Moran, B.; Quinones, D.F. J. Eng. Mater. Technol.; 100: No. 3, 279- 
286(Jul 1978). 

We describe a computer model for predicting ductile-fracture 
initiation and propagation. The model is based on plastic strain. 
Fracture starts or a crack extends w!-en the integrated product of the 
equivalent plastic-strain increment and a function of the mean stress 
exceeds a critical value over a critical length. This critical length is 
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characteristic of the microstructure of the material. The computer 
fracture model is calibrated by computer simulation of simple and 
notched round-bar tension tests and a precracked compact tension 
test. The model is then used to predict fracture initiation and 
propagation in the standard Charpy V-notch specimen. The comput- 
ed results are compared with experiments. The model predicts 
fracture toughness va tests of standard surveillance specimens 
from nuclear-reactor pressure vessels and can be applied to fracture 
calculations for these vessels. 


10522 Advances in fracture mechanics analyses of primary 
system performance under operating and accident conditions. Lynn, 
E.K.; Serpan, C.Z. Jr. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA)). Nucl. Eng. Des.; 48: No. 1, 149-155(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Safety research sponsored by the Nuclear Regulatory Com- 
mission, Division of Reactor Safety Research, has resulted in notable 
advances in several areas of importance in the safety evaluation of 
reactor primary systems under normal operations and accident situa- 
tions. First, the methods of linear elastic fracture mechanics and of 
elastic plastic fracture mechanics have been validated for prediction 
of pressure vessel performance by the Intermediate Vessel Test 
program results at the Oak Ridge National Laboratory. The ability 
confidently to predict vessel performance under realistic service 
conditions has permitted development of the computer program 
OCTAVIA which computes failure curves for a range of flaw sizes 
in terms of pressure and temperature for specified presure vessel 
material at specific neutron fluence levels. It then considers the 
probability of occurrence of flaw sizes and magnitude of pressure 
during an operational, overpressurization transient and determines 
the probability of failure, for both individual flaw sizes and for the 
full spectrum. 


10523 Vibration analysis of heat exchanger and steam generator 
designs. Pettigrew, M.J.; Sylvestre, Y.; Campagna, A.O. (Atomic 
Energy of Canada Ltd., Ottawa, Ontario). Nucl. Eng. Des.; 48: No. 
1, 97-115(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

A thorough flow-induced vibration analysis of nuclear com- 
ponents such as heat exchangers and steam generators is essential at 
the design stage to ensure good performance and reliability. This 
paper presents the authors’ approach and techniques in this respect. 
In a steam generator, for example, the flow may be liquid or two- 
phase. In general, parallel and cross-flow exist in the tube bundles of 
heat exchange components. In cross-flow three basic vibration exci- 
tation mechanisms are considered, namely fluidelastic instability, 
periodic wake shedding resonance, and forced response to random 
flow turbulence. The latter may need to be considered in parallel 
flow. These vibration excitation mechanisms and the dynamics of 
multispan tubes are formulated in a computer model which is used to 
predict the vibration response of the tubes. The computer model and 
the parameters required to formulate the vibration excitation mecha- 
nisms are discussed. Examples of vibration analysis of steam gener- 
ators and heat exchangers are outlined. It is concluded that most 
flow-induced vibration problems may be avoided by proper analysis 
at the design stage. 


10524 Neutronic reactor. Lewis, W.R. (to Dept. of Energy). US 
Patent 4,092,498. 30 May 1978. Filed date 29 Aug 1952. 4p. 

PAT-APPL-307,002. 

Disclosed is a graphite-moderated, water-cooled nuclear reac- 
tor including a plurality of rectangular graphite blocks stacked in 
abutting relationship in layers, alternate layers having axes which are 
normal to one another, alternate rows of blocks in alternate layers 
being provided with a channel extending through the blocks, said 
channeled blocks being provided with concave sides and having 
smaller vertical dimensions than adjacent blocks in the same layer, 
there being nuclear fuel in the channels. 


10525 Dual-shank attachment design for omega seals. Sattinger, 
S.S. (to Dept. of Energy). US Patent 4,089,535. 16 May 1978. Filed 
date 25 Jan 1977. 6p. 

PAT-APPL-762,365. 

An improved apparatus and process is disclosed for attaching 
welded omega seal segments to reactor heads, standpipes, mecha- 
nisms, and plugs which comprises a first shank in combination with a 
second shank to attach an omega seal at a metal-to-metal interface. 


10526 Pile construction. Johnson, A.A.; Carleton J.T. (to Dept. 
e Energy). US Patent 4,087,324. 2 May 1978. Filed date 30 Oct 
1951. 6p. 

PAT-APPL-253,908. 

Disclosed is a graphite-moderated, water-cooled nuclear reac- 
tor including graphite blocks disposed in transverse alternate layers, 
one set of alternate layers consisting of alternate full size blocks and 
smaller blocks through which cooling tubes containing fuel extend, 
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said smaller blocks consisting alternately of tube bearing blocks and 
support block, the support blocks being smaller than the tube bearing 
blocks, the aperture of each support block being tapered so as to 
provide the tube extending therethrough with a narrow region of 
support while being elsewhere spaced therefrom. 


10527 Pipe connector. Sullivan, T.E.; Pardini, J.A. (to Dept. of 
Energy). US Patent 4,087,323. 2 May 1978. Filed date 9 Dec 1976. 
4p. 


PAT-APPL-749,206. 

A safety test facility for testing sodium-cooled nuclear reactor 
components includes a reactor vessel and a heat exchanger sub- 
merged in sodium in the tank. The reactor vessel and heat exchanger 
are connected by an expansion/deflection pipe coupling comprising 
a pair of coaxially and slidably engaged tubular elements having 
radially enlarged opposed end portions of which at least a part is of 
spherical contour adapted to engage conical sockets in the ends of 
pipes leading out of the reactor vessel and in to the heat exchanger. 
A spring surrounding the pipe coupling urges the end portions apart 
and into engagement with the spherical sockets. Since the pipe 
coupling is submerged in liquid a limited amount of leakage of 
sodium from the pipe can be tolerated. 


10528 Problems in evaluating US test results with large-compo- 
nents testing as an example. Gutmann, G. (Krautkraemer G.m.b.H., 
Koeln (Germany, F.R.)). Kerntechnik; 20: No. 5, 214-217(May 1978). 
(In German and English). 

The enormous amount of data arising under automatic testing, 
and especially under testing of thick-wall parts, is making great 
demands on data acquisition and data storage. With the present 
technique of recording units it is not possible to store the total 
information content of an indication at justifiable test speeds. There- 
fore, an appropriate data reduction has to be done, not handicapping, 
however, a sure judgement of the part tested. For a quick judgement 
of the test specimen, the results must be represented in a clear way. 
In addition, a paper documenting the test specimen is intended to be 
drawn up. 


10529 Experience with secure electrical power supplies in 
Sweden. Reisch, F.; Appelqvist, T. (Sweden Nuclear Power Inspec- 
torate, Stockholm). Nucl. Eng. Int.; 23: No. 271, 47-51(May 1978). 

Some of the experience and the development of the on-site 
power supplies at some Swedish nuclear power plants is described. 
The present state of the art in Sweden is dis-cussed with reference to 
some specific tests and io a statistical study of the availability of 
diesel generators and gas turbines in use in Swedish stations. 


10530 Computer monitoring of pump coolant tests. Nucl. Eng. 
Int.; 23: No. 271, 34-35(May 1978). 

A coolant pump test loop is described, which is designed for 
testing the performance of centrifugal pumps used in nuclear reac- 
tors. A computer system is used to monitor the loop test data - one 
of the design considerations which provide more reliable cost and 
quality control. 


10531 State of the art in the fatigue live evaluation of compo- 
nents. Schuetz, D. (Laboratorium fuer Betriebsfestigkeit, Darmstadt 
(Germany, F.R.)). Z. Werkstofftech.; 9: No. 3, 77-85(Mar 1978). (In 
German). 

From Meeting on the behavior of materials and components 
under vibrational stress; Stuttgart, Germany, F.R. (11 - 12 Nov 
1976). 

For fatigue life estimations of components many compromises 
must be entered in the utilization of available fatigue design data. 
The parameters of the chosen design data which do not fit the 
component to be evaluated are most cases taken into consideration 
by very global factors. These factors and the inaccuracies of Miner's 
Rule provide only a rough estimate of the fatigue life of a compo- 
nent. When the component is already available, these uncertainties 
can be reduced by performing a fatigue test with service like load- 
time histories and a relative Miner's Calculation. For the same 
reason the total knowledge about the service fatigue behaviour of 
similar components should be taken into account in the life estima- 
tion. 


10532 Fabrication of pressure vessels/heat exchangers for high 
pressure or critical applications : experience at B.A.R.C, Challappa, 
S.; Alekal, R.S.; Joseph, P.M. (Bhabha Atomic Research Centre, 
Bombay (India). Central Workshops). Chem. Age India; 29: No. 2, 
111-115(Feb 1978). 

Various welding techniques developed and adopted in the 
handling of fabrication jobs in the workshops at the Bhabha Atomic 
Research Centre, Bombay, are described. The types of joints to be 
welded in particular, during the fabrication of pressure vessels and 
heat exchangers are explained in detail. The remarkable standards 
achieved in welding as well as the quality control exercised in the 
varied jobs handled in this Centre are brought out. The non- 
destructive testing procedure adopted is also briefly mentioned. 
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10533 Application of fracture mechanics to nuclear power sta- 
tions. Czoboly, E. (Budapesti Muszaki Egyetem (Hungary)). Gep; 30: 
No. 2, 49-52(Feb 1978). (In Hungarian). 

An overall requirement for nuclear power station components 
is safety. The conventional material testing methods are inadequate 
to solving problems on the phenomena and nature of fractures. The 
introduction of new fracture mechanics methods is proposed which 
are based on: (1) a relation between the geometrical factor and 
stresses which induce fracture, (2) analytical calculations for the 
geometrical factor, and (3) experimental techniques. The results of 
calculations are used to evaluate the periods for reactor component 
inspection. 


10534 Nuclear reactor. Scholz, M. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,338,303/B/. 3 Nov 1977. 3p. (In German). 

In order to make sure that the reactor pressure vessel keeps 
its shape even when burst after an accident so that it can be cooled at 
the critical moment, it is proposed to construct the steel supports 
between the pressure vessel and the biological shield in such a way 
that they are contiguous and form a cylinder which tightly enclose 
the pressure vessel. Between the pressure vessel and the steel cylin- 
der, there is a pressure-proof layer of heat-insulating concrete. This 
reduces the thermal stress on the steel supports. It is of advantage to 
make the steel supports profiled so that ducts for the cooling air are 
formed. 


10535 Diffusion hydrogen meter. Roy, P.; Sandusky, D.W.; 
Hartle, R.T. (to Dept. of Energy). US Patent Application 831,191. 7 
Sep 1977. 8p. 

A diffusion tube hydrogen meter for improving the sensitivity 
and response time for the measurement of hydrogen in liquid sodium 
is described. The improved hydrogen meter has a composite mem- 
brane composed of pure nickel sleeve fitted, for example, over a 2'/4 
Cr-1 Mo steel or niobium diffusion tube. Since the hydrogen perme- 
ation rate through 2'/, Cr-1 Mo steels is a factor of four higher than 
pure nickel, and the permeation rate of hydrogen through niobium is 
two orders of magnitude greater than the 2'/, Cr-1 Mo steel, this 
results in a decrease in response time and an increase in the sensitiv- 
ity. 


10536 Procedure and equipment for locating defective fuel rods in 
a reactor fuel element. Foerch, H.; Jester, A.; Womack, R.E.; 
Lawrie, W.E. (to Babcock - Brown Boveri Reaktor G.m.b.H., 
Mannheim (Germany, F.R.)). German(FRG) Patent 2,605,962/A/. 
18 Aug 1977. 13p. (In German). 

It is proposed to locate defective fuel rods in the fuel rod 
bundles of water-cooled nuclear reactors by means of ultrasonic test 
heads inserted between the fuel rods, at right angles to the fuel rod 
axes. The test may be carried out either during transfer of the fuel 
elements to the pond, or during their transport from the pond to the 
fuel pit. The arrangement for carrying out the process is described. 


10537 Nonlinear transient modeling of once-through steam gener- 
ators. Crump, M.W.; Lee, J.C. (Univ. of Michigan, Ann Arbor). pp 
21.1-21.23 of Proceedings of the third power plant dynamics, con- 
trol, and testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; 
University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

A numerical technique is developed which uses the ICE 
formulation for implicit treatment of fluid compressibility while also 
accounting for direct heating effects in steam generator transients. In 
this method, a two-step iterative method is used which includes an 
ICE form for solution of fluid pressures followed by an implicit 
solution of coupled mass and energy equations. The method has been 
successfully applied in simulations of two once-through steam gener- 
ator transients and the Edwards’ blowdown experiment. 


10538 Radiation-induced creep and swelling. Heald, P.T. (Berke- 
ley Nuclear Labs., Eng.). pp 781-800 of Radiation effects in breeder 
reactor structural materials. Bleiberg, M.L.; Bennett, J.W. (eds.). 
New York; American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The physical basis for radiation induced creep and swelling is 
reviewed. The interactions between the point defects and disloca- 
tions are recalled since these interactions are ultimately responsible 
for the observable deformation phenomena. Both the size misfit 
interaction and the induced inhomogeneity interaction are consid- 
ered since the former gives rise to irradiation swelling while the 
latter, which depends on both internal and external stresses, results in 
irradiation creep. The defect kinetics leading to the deformation 
processes are discussed in terms of chemical rate theory. The rate 
equations for the spatially averaged interstitial and vacancy concen- 
trations are expressed in terms of the microstructural sink strengths 
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and the solution of these equations leads to general expressions for 
the deformation rates. 


10539 Effects of irradiation on stability of alloy phases. Russell, 
K.C. (Massachusetts Inst. of Tech., Cambridge). pp 821-839 of 
Radiation effects in breeder reactor structural materials. Bleiberg, 
M.L.; Bennett, J.W. (eds.). New York; American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Irradiation of metals injects highly supersaturated point de- 
fects which continually diffuse to sinks and annihilate at low (or 
zero) supersaturations. Such metals thus constitute a driven, irrevers- 
ible system in which the stable state (if one exists) is dictated not by 
equilibrium thermodynamics but by kinetic considerations. Several 
atomistic mechanisms are available to harness this irradiation energy 
efficiently enough to alter the stability of alloy phases. These include 
disorder-dissolution, sputtering, solute drag, and the chemical vacan- 
cy effect. The numerous reports of irradiation altered phase stability 
in various alloy systems are tabulated, and discussed with regard to 
the probable operative mechanism or mechanisms. No one mecha- 
nism can explain all the results, and more than one mechanism may 
be operative in some cases. 


10540 Ionization chamber. Alekseev, V.I.; Emel’yanov, I.Ya.; 
Ivanov, V.M.; Konstantinov, L.Z.; Lysikov, B.V.; Postnikov, V.V.; 
Rybakov, Yu.V. USSR Patent 482,704/A/. 5 Aug 1976. Filed date 3 
Aug 1973. 4p. (In Russian). 

The invention relates to measurements of high-intensity neu- 
tron and gamma-radiation at high temperatures in nuclear reactor 
cores. The object of the invention is the derating the resistance of 
insulating materials to thus increase the reliability of chamber oper- 
ation under intensive fields of ionizing radiations and at high tem- 
peratures, and also ensuring reliable operation of the chamber with 
large lengths of its working void by finding a design which consider- 
ably derates the resistance of the insulation of the collector located 
inside the reactor core. This is achieved by placing three coaxial 
electrodes in the chamber body along the length of the chamber. 
The central electrode is connected to the central current-carrying 
strand of the triaxial cable of the communication line, the intermedi- 
ate protective electrode is connected to the intermediate sleeve of 
the triaxial cable, it is insulated from the central electrode of the 
chamber and separated from the chamber body by discretely located 
external dissociating insulators. The external collector is divided into 
sections along the length, which are separated by insulation from the 
intermediate protective electrode and by a gas gap from the chamber 
body. The collectors and their insulation do not contact the dissoci- 
ating insulators. 


10541 Device for detection of abnormality of a reactor core. 
Tashiro, M. (Nippon Atomic Industry Group Co. Ltd., Tokyo). (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1977-143,398/A/. 24 May 1976. 3p. (In Japanese). 

A method to capture bubbletion and fission product gases 
produced as a result of abnormality of a core portion is described. 
When the reactor is operated, a clad cylinder is pushed up by the 
flow of coolant and gas releasing bores are shielded by the side walls 
thereof. On the other hand, the coolant or bubbles flow into a 
reservoir chamber through an inlet nozzle, and the bubbles stay at 
the upper part of the chamber, whereby the temperature, radiation 
or electromagnetic properties may be detected by each detector 
through the bubbles or the like, and then discrimination whether the 
coolant vapor or bubbles such as fission product gases is carried out 
by the change in the temperature, radiation or electromagnetic 
properties to thereby detect presence of abnormality. 


10542 Level indicators. Playfoot, K.C.; Todt, W.H. (to Westing- 
house Electric Corp., Pittsburgh, Pa. (USA)). French Patent 
2,315,081/A/. 24 May 1976. Priority date 16 Jun 1975. 6p. (In 
French). 

This invention concerns a level indicator of liquid conductors. 
The device used is a coil with a twin-wire winding operating 
inductively, placed in a liquid conductor bath such as a bath of liquid 
metal. The primary winding is controlled from a constant current 
source and the output signal collected on the two-wire secondary 
winding, depends on the secondary winding being effectively short- 
ed by immersion in the conducting liquid. 


10543 Traversing incore probe. Hamada, T. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-139,899/A/. 17 May 1976. 4p. 
(In Japanese). 

A method to decrease the drive distance of a traversing 
incore probe (TIP) to reduce the measuring time and to minimize 
trouble resulting from contact with a guide tube for the traversing 
incore probe is described. A traversing incore probe is received into 
a dual lead shield, and in measuring neutron flux, the probe is 
inserted into the core by driving mechanisms of two systems through 
a changeover mechanism, valve, selecting mechanism, and guide 
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tube. The driving mechanism, lead shield, changeover mechanism, 
valve and selecting mechanism, which constitute the present appara- 
tus, are disposed within a vessel, and a signal cable for the probe and 
control cables for various devices are connected to a central control 
device extending through a shield wall. 


10544 Multi-irradiating radiation loop. Gavars, V.V.; Dindun, 
A.S.; Mikel’son, A.E.; Tomson, E.Ya.; Platatsis, E.Ya.; Kramer, 
M.M. (to AN Latvijskoj SSR, Riga. Inst. Fiziki). USSR Patent 
321,172/A/. 13 Apr 1970. 2p. (In Russian). 

A radiation circuit is suggested, involving a radiation source 
situated in the nuclear reactor core and the targets placed at a 
certain distance from the source and shielded from neutron radiation. 
Between the source and the targets there circulates a substance 
(indium, manganese, etc.) activated by neutron radiation. The sub- 
stance then decomposes and yields gamma-radiation. To simplify the 
design and to increase reliability the circuit is equipped by a mixing 
chamber connected with the outlets of the source, the targets and 
the melt collector. The chamber is designed for complete mixing of 
the circulating substance flows, this making it possible to refuse of 
remote controled valves, usually used at the inlet and outlet sections 
of the circuit. 


FUEL ELEMENTS 


10545 (BARC—911) X-ray radiographic examination of plug 
welds of zircaloy-clad fuel elements. Verma, R.; Panakkal, J.P. 
(Bhabha Atomic Research Centre, Bombay (India)). 1976. 5p. Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

The radiography of a cylindrical object in the radial direction 
poses two problems, namely, (i) the changing thickness across the 
width of the object (in the direction of radiation) which results in 
wide variation in film density and (ii) the severe undercutting of 
scattered radiation through the thinner sides which blackens the film 
almost completely. These problems were faced during radiography 
of plug welds of zircaloy clad fuel elements required for irradiation 
testing in the PWL of CIRUS. The difficulties were overcome by 
using a plate type collar around the element. The collar levels off the 
changing material thickness and thus eliminates the unnecessary 
shape contrast associated with the circular cross-section. The collar 
also protects the film from scattered radiation very effectively. 


10546 Arrangement for automatic testing and sorting of nuclear 
fuel pellets. Ferree, H.E.; Boomgaard, D.J. (to Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. (USA)). German(FRG) Patent 2,659,461/ 
A/. 7 Jul 1977. Priority date 18 Jun 1975, United States of America 
(USA). 37p. (In German). 

A process is described in which enriched uranium-containing 
fuel pellets are checked as to their surface structure and their 
dimensions. The invention principally concerns the improvement to 
the optical probe and photograph arrangements which are adjustable 
but are still fixed upon the drive path of the pellets. The drive 
mechanism has a device which rotates the pellets during their transit 
past the optical probe. Details of the apparatus are given. 


10547 The effect of the pellet-cladding mechanical interaction on 
a nuclear fuel quality assurance system. Higashi, M.; Furubayashi, T 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)); Matsubara, T.; Kiyosawa, N. (Nuclear Fuel Industries Ltd., 
Tokyo (Japan)). pp 121-131 of Nuclear fuel quality assurance. 
Vienna; International Atomic Energy Agency (1976). 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

The considerations of the pellet-cladding mechanical interac- 
tion (PCMI) are discussed in general in this paper. First the develop- 
ment process and QA system for the fuel of the Advanced Thermal 
Reactor (ATR) FUGEN in Japan are described. Then characteris- 
tics of the PCMI effects are shown using the irradiation test results. 
Finally, considerations of PCMI in the design and fabrication of 
FUGEN fuels are explained. 


10548 (KFK-PDV—101, pp 410-434) Use of a bipolar micro- 
processor in a multi-window discriminator for a system studying 
reactor fuel pins. Frueh, J. (Wenzel Elektronik, Muenchen (Ger- 
many, F.R.)). Jan 1977. (In German). 

From PDV meeting on use of micro-processors for processes 
control; Karlsruhe, F.R. Germany (19 Nov 1976). 

In Use of micro-processors for process control. 

An automatic evaluation system for non-destructive reactor 
fuel rod analysis is described. The characteristic y radiation of 
certain radioisotopes is measured, and the isotope concentration is 
derived from this. To determine the radioisotope concentration, a 
digital multi-window discriminator is installed in the system to 
isolate the desired y lines from the total spectrum; in addition, 
background subtraction is carried out. The multi-window discrimi- 
nator was constructed of bipolar bit-slice microprocessor modules. A 
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microinstruction set of 4 basic commands was defined by which the 
functional sequences in the instrument were programmed. 


10549 (TFBP-TR—288) Assessment of intergranular fracture 
within unrestructured UO, fuel due to film boiling operation. Cronen- 
berg, A.W.; Yackle, T.R. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Sep 1978. Contract EY-76-C-07-1570. 78p. Dep. 
NTIS, MF AOl. 

Portions of document are illegible. 

Extensive grain boundary separation has been found to occur 
within the unrestructured region of UO: fuel pellets as a result of in- 
pile testing of nuclear fuel rods under film boiling conditions. Since, 
in general, the grain size in the unrestructured region is only about 5 
microns in diameter, such fine-grained fuel experiencing grain 
boundary separation has been commonly referred to as powdery 
fuel. Because fuel in such a powdery condition will result in loss of 
pellet structural integrity, an understanding of the cause of powder- 
ing is of interest to the overall assessment of thermal fuel behavior 
under postulated accident conditions where film boiling and re- 
quenching may occur. This report examines the experimental condi- 
tions leading to such powdering and presents calculations demon- 
strating that grain boundary separation (intergranular fracture) can 
be explained by the combination of a severe loss of grain boundary 
strength at the elevated temperature experience under film boiling 
conditions and high tensile stresses induced by consequent requench- 
ing. 


10550 Static fuel holddown system. Grubelich, F.T. (to Combus- 
tion Engineering, Inc.). US Patent 4,104,120. 1 Aug 1978. Filed date 
21 Jan 1977. 8p. 

A holddown column for preventing upstream motion of nu- 
clear-reactor fuel assemblies during operation of the reactor is dis- 
closed. The holddown column is a composite of three concentric 
individual columns. Lips on the intermediate column engage the 
other two columns so that the intermediate column expands under 
load as the other two columns contract. This results in a greater 
deflection of the column under load than would result if the column 
were only a single column, but the thermal expansion experienced by 
the composite column is not different from the thermal expansion 
experienced by a simple column of the same material and length. 


10551 Thermal and in-reactor densification of UO.: mechanisms 
and experimental results. Assman, H.; Stehle, H. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.). Hauptbereich Reaktortechnik). 
Nucl. Eng. Des.; 48: No. 1, 49-67(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The modelling of fuel behaviour and the tailoring of a pellet 
microstructure for an optimum balance between densification and 
swelling requires an accurate description of both processes. A de- 
tailed densification model is presented which describes the depen- 
dence of densification on time, burn-up, temperature, density, pore 
size distribution, and grain size. Densification is in principle a two- 
step mechanism: (1) generation of an excess vacancy concentration 
around the pores, and (2) partial migration of these vacancies to the 
grain boundaries. Excess vacancy generation is thermally activated 
as well as fission induced, but at medium and low temperatures the 
fission induced generation exceeds the thermal generation. The 
vacancy migration is purely thermally activated at very low tem- 
peratures, where an athermal irradiation component of migration 
exists. The fraction of fine porosity strongly controls the initial 
densification rate. Small pores will shrink more rapidly than large 
pores; the latter ones may even increase in size. Thus, a characteris- 
tic shift of the pore size distribution results. Experimental verifica- 
tion is obtained from thermal resinter tests, fuel performance tests, 
and isothermal irradiation tests. The model also sheds more light 
upon the correlation between thermal resinter testing and in-reactor 
densification. 


10552 Fission-gas release from fuel at high burnup. Meyer, R.O.; 
Beyer, C.E.; Voglewede, J.C. Nucl. Saf; 19: No. 6, 699-708(1978). 

The release of fission gas from fuel pellets at high burnup is 
reviewed in the context of the safety analysis performed for reactor 
license applications. Licensing actions that were taken to correct 
deficient gas release models used in these safety analyses are de- 
scribed. A correction function, which was developed by the Nuclear 
Regulatory Commission staff and its consultants, is presented. Relat- 
ed information, including some previously unpublished data, is also 
summarized. The article thus provides guidance for the analysis of 
high-burnup gas release in licensing situations. 


10553 Technological aspects of fuel fabrication for various power 
reactors. Reshetnikov, F.G.; Verkhovykh, P.M.; Kotel'nikov, R.B.; 
Kushakovskii, V.I.; Makarov, V.M. At. Energ. (USSR); 43: No. 5, 
408-412(Nov 1977). (In Russian). 

Some requirements are formulated for the cores of fuel ele- 
ments based on UOz, UC, U(C, N), (U, Pu)C, (U, Pu)(C, N) pallets 
and ceramic fuel particles. The requirements concern geometrical 
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parameters, fuel density, impurity content, mechanical integrity, 
fuel-cladding compatibility, etc. The effect of fabrication technology 
on the performance of uranium and mixed carbide fuel elements is 
discussed using experimental data. Some features of fabricating ce- 
ramic fuel particles by sol-gel and fluidized-bed processes are shortly 
considered. It is pointed out that technological requirements for 
fabrication of carbide and nitride fuels are not formulated properly 
yet due to the scarcity of data on their irradiation performance. 


10554 Fuel magazine for nuclear reactors. Smith, B.A; Lass, J.L; 
Venier, D.A. (to General Electric Co., Schenectady, N.Y. (USA)). 
German(FRG) Patent 1,922,087/B/. 15 Sep 1977. 11p. (In German). 

This additional equipment for a fuel assembly is to prevent 
increased bypassing of the coolant flow. A means to achieve this is 
an elastic element mounted in the coolant inlet zone of each fuel 
assembly. This element, which acts as a baffle, causes the undesired 
bypass to increase only by 1% in the course of the time of operation 
as compared with an increase until now by up to one third. A square 
tie plate forms the lower end of each fuel element cluster. The 
coolant is fed to the rod cluster by cutouts on the tie plate; a small 
amount also passes through the gap-shaped interspace between tie 
plate and flow channel. According to the invention, 4 spring seg- 
ments are arranged within the 4 gap-shaped interspaces. They con- 
sist, e.g., of inconel X and are provided with slots and shaped in such 
a way that only a small and well-defined bypass flow through the 4 
gaps in each fuel assembly will take place. The spring effect will in 
this way also balance the unavoidable deformations of the flow 
channel. 


10555 Nuclear fuel element. Froemel, G.; Suchy, P.; Ulrych, G. 
(to Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, 
F.R.)). German(FRG) Patent 2,602,124/B/. 5 May 1977. 5p. (In 
German). 

The invention pertains to the design of the flow guide ele- 
ments in a reactor fuel assembly with fuel rods. The flow guide 
elements are fastened to the spacer grid of the fuel element skeleton. 
They will help to achieve uniform heating of the coolant without 
eddy formation in the flow. The most suitable arrangement is de- 
scribed. 


10556 Lattice nut plate with nodes having apertures correspond- 
ing to the linking members of a nuclear fuel element. Walton, L.A. (to 
Babcock and Wilcox Co., Barberton, Ohio (USA)). French Patent 
2,319/956/A/. 30 Jul 1976. 12p. (In French). 

This invention concerns a nut plate for a nuclear reactor fuel 
element in which the fuel element has an array of end portions for 
engaging the nut plate. This nut plate comprises a plurality of linking 
members joined together to form a lattice, and nodes where linking 
members are joined together, at least some of the nodes having 
apertures formed therein. Each of the apertures is positioned relative 
to the other nodes in a disposition that matches the fuel element end 
portion array. The nut plate comprises a plurality of hollow locking 
cups, each of cups being secured to network of linking members in 
gemeral alignment with respective node aperture. 


10557 Fuel bundle intended for nuclear reactors. Smith, B.A.; 
Brayman, K.W.; Pillow, N.W. (to General Electric Co., Schenec- 
tady, N.Y. (USA)). German(FRG) Patent 2,309,955/A/. 30 Apr 
1976. 15p. (In French). 

In this invention a fuel bundle is assembled for a nuclear 
reactor, comprising a set of fuel rods held between spaced bearers, in 
which the coolant flows through the bearers and around the fuel 
rods. An end plug is fitted between one end of each fuel rod and the 
adjacent bearer and a passage is provided for the coolant to flow 
through the interface between the end plug and the bearer. This 
coolant flow reduces the build up of a deposit at the interface. 


10558 Nuclear fuel element. Shimada, Y.; Yasuda, T.; Ito, K.; 
Shinpo, K. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
119,798/A/. 31 Mar 1976. 4p. (In Japanese). 

A method is described to permit absorption of stress pro- 
duced in fuel pellets due to deformation thereof, thereby preventing 
damage to the fuel can. Fuel pellets, in which the composition ratio 
between oxygen and uranium is 2.0 and fuel pellets with a composi- 
tion ratio of 2.05 are alternately arranged within a fuel can of a 
zirconium alloy. The opposite ends of the fuel can are sealed with 
respective end plugs, and a spring is provided within an upper 
portion of the fuel can. 


10559 Concepts of nuclear quality assurance. Randers, G.; 
Morris, P.A.; Pomeroy, D. (Scandpower A/S, Kjeller, Norway). pp 
3-12 of Nuclear fuel quality assurance. Vienna; International Atomic 
Energy Agency (1976). 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

While the safety record of the nuclear industry continues to 
be excellent, the forced outage rates for recent years continue to be 
15% or more. Quality assurance, therefore, needs to be applied not 
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only to nuclear safety matters, but to the goals of increased produc- 
tivity and reduced construction and operating costs. Broadening the 
application of the general concept of quality assurance in this way 
leads to the introduction of reliability technology. The total activity 
might better be called reliability assurance. That effective quality 
assurance systems do pay off is described by examples from the 
utility industry, from a manufacturer of instruments and systems and 
from the experience of Westinghouse Electric Company's manufac- 
turing divisions. The special situation of applying quality assurance 
to nuclear fuel is discussed. Problems include the lack of a fully 
developed regulatory policy in this area, incomplete understanding 
of the mechanism for pellet-clad interaction failures, incomplete 
access to manufacturers design and process information, inability to 
make desirable changes on a timely basis and inadequate feedback of 
irradiation experience. 


10560 Nuclear fuel element. Maru, A.; Wakajima, Y.; Shinpo, K. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-79197/A/. 26 
Dec 1975. 5p. (In Japanese). 

A method of preventing the production of excessive local 
deformation in the cladding tube of the fuel rod even if the power of 
the fuel rod is abruptly increased is described. Between the cladding 
tube and fuel pellet is provided a means for restricting the movement 
of broken pellet pieces in the raidal direction (such as plate springs 
or corrugated plate springs). As the pellet is heated with the rise in 
power of the fuel rod, the broken pieces of the pellet undergo 
expansion while they are elastically held by the plate springs. Thus, 
while the corrugated plate springs are urged against the inner 
surface of the cladding tube with the thermal expansion of the pellet, 
the hard end faces of the pellet do not directly touch the cladding 
tube itself so that local deformation of the cladding tube is prevent- 
ed. 


10561 Machine for overcharging and checking up tightness of fuel 
element clusters in a liquid metal cooled reactor. Zhuchkov, I.1.; 
Filonov, V.S.; Zaitsev, B.I.; Artem’ev, L.N. USSR Patent 490,376/ 
A/. 29 Mar 1973. 2p. (In Russian). 

A device is suggested for manipulating and control of hermet- 
ic nuclear reactor fuel elements with liquid metal coolant. The 
device involves a bar with a grip and a drive for grabbing. the fuel 
elements packet and extracting it from reactor core, a directing tube 
with a drive and channels for gas supplying and piping away during 
the packets hermeticity control. To reduce the time of the fuel 
elements shells hermeticity the gas supplying channel is situated 
inside the gripped bar and its outlet is near the packet head. At the 
lower edge of the bar there is a densifying gland. 


10562 Fuel assembly. Vikhorev, Yu.V.; Biryukov, G.L; Kiri- 
lyuk, N.A.; Lobanov, V.N. USSR Patent 392,789/A/. 17 Nov 1971. 
2p. (In Russian). 

A fuel assembly described contains a bunch of control rods 
fixed on the traverse and placed in the directing channels situated 
between the fuel elements. The bunch may be distant-replaced 
owing to the fact that between the open butts of the directing 
channels and the traverse there is a sleeve with holes for the control 
rods and longitudinal grooves for its centering and jointing with the 
fuel assembly. The sleeve can move along the traverse. 


CONTROL SYSTEMS 


10563 (CTH-RF—31) Linear extrapolation distance for a black 
cylindrical control rod with the pulsed neutron method. Loewenhielm, 
G. (Chalmers Tekniska Hoegskola, Goeteborg (Sweden). Institu- 
tionen foer Reaktorfysik). Mar 1978. 190p. Dep. NTIS (US Sales 
Only), PC A10/MF AO1. 

Thesis. 

The objective of this experiment was to measure the linear 
extrapolation distance for a central black cylindrical control rod in a 
cylindrical water moderator. The radius for both the control rod and 
the moderator was varied. The pulsed neutron technique was used 
and the decay constant was measured for both a homogeneous and a 
heterogeneous system. From the difference in the decay constants 
the extrapolation distance could be calculated. The conclusion is that 
within experimental error it is safe to use the approximate formula 
given by Pellaud or the more exact one given by Kavenoky. We can 
also conclude that linear anisotropic scattering is accounted for in a 
correct way in the approximate formula given by Pellaud and Prinja 
and Williams. 


10564 Liquid absorbent safety device for a nuclear reactor. Mala- 

val, C.; Picou, J.L. (to Groupement Atomique Alsacienne Atlanti- 

que). US Patent 4,104,122. 1 Aug 1978. Priority date 2 Jun 1972, 
rance. 6p. 

A liquid absorbent safety device for a nuclear reactor, consti- 

tuted by a cylindrical tank comprising two communicating super- 

posed compartments is described. The upper compartment situated 
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above the reactor is filled with liquid absorbent surmounted by a gas 
under pressure. The lower compartment situated in the core is filled 
with gas under pressure and is provided with a connection to the 
outside terminated by a closing member sensitive to the operating 
conditions of the reactor. If the reactor begins to malfunction, the 
closing member is destroyed thereby causing depressurization of the 
lower compartment and the precipitation of the liquid absorbent into 
the lower compartment. 


10565 Solid absorbent safety device for a nuclear reactor. Mala- 
val, C. (to Groupement Atomique Alsacienne Atlantique). US Patent 
4,104,121. 1 Aug 1978. Priority date 2 Jun 1972, France. 4p. 

A solid absorbent in particle form stored in an intermediate 
chamber at a position above the reactor core within a safety device 
container under fluid pressure is driven by the escape of the pressure 
fluid along a series path from the upper compartment to the lower 
compartment, into the lower compartment to shut down the reactor 
when a destructible seal within a pipe carried in the lower compart- 
ment ruptures in response to reactor malfunctions. 


10566 Shock absorber. Housman, J.J. (to General Atomic Co.). 
US Patent 4,104,118. 1 Aug 1978. Filed date 26 Nov 1975. 4p. 

A shock absorber is described for use in a hostile environment 
at the end of a blind passage for absorbing impact loads. The shock 
absorber includes at least one element which occupies the passage 
and which is comprised of a porous brittle material which is substan- 
tially non-degradable in the hostile environment. A void volume is 
provided in the element to enable the element to absorb a predeter- 
mined level of energy upon being crushed due to impact loading. 


10567 Automation of nuclear power plants. 2. Missbach, M.; 
Ebersbach, H.G. (VEB Kombinat Kraftwerksanlagenbau, Berlin 
(German Democratic Republic)). Kernenergie; 21: No. 7, 206-209(Jul 
1978). (In German). 

Continuing the progress report in No. 3/1978, the measuring 
and feedback control techniques applied in nuclear power plants are 
dealt with. In a third part, the topics process control and process 
signalization as well as aspects of safety systems will be reviewed. 


10568 Data sheet to reactor control No. 10. Biblis A reactor. 
Aleite, W. Brennst.-Waerme-Kraft; 30: No. 6, 246-248(Jun 1978). (In 
German). 

Technical/physical data and operational values of the reactor 
are presented in tabular form and in diagrams, whereby reactor 
control systems and devices are dealt with more closely. (UA).. 


10569 Opening of the nuclear power plant simulator centre of the 
Kraftwerksschule e.V. VGB Kraftwerkstech.; 58: No. 3, 201-212(Mar 
1978). (In German). 

The text of the welcoming speeches on the occasion of the 
official opening on Jan. 24th, 1978 is presented. 


10570 Development of absorber materials for fast breeders. 
Schulz, B. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Material- und Festkoerperforschung). KFK Nachr.; 
10: No. 1, 30-35(1978). (In German). 

Th known data on the absorber material B,C and methods for 
its characterization overweigh informationwise the knowledge on 
the absorber material based on europium. This is also necessary 
considering the utilization of BsC in the SNR 300 MKIA core. 
There are extensive gaps in the information on the behaviour of 
europium absorber materials under irradiation, particularly when 
also taking the parameter temperature into account. The results of 
the post-investigation of present running experiments should fill 
these gaps. 


10571 Nuclear reactor control rod. Derevyankin, N.E.; Evseev, 
V.L;  Schuchkov, II; Samoiliv, O.B. Ovechkin, A.V. 
German(FRG) Patent 2,449,930/B/. 17 Nov 1977. 8p. (In German). 

The patent claim pertains to an improvement to increase the 
efficiency of control rods for nuclear reactors. This is achieved by 
arranging the plenum (for the gases escaping during burn-up) outside 
the core on the face of the control rod. The linked sections inside the 
rod can then be completely filled with neutron-absorbing material. 


10572 Analysing the failure behaviour of electronic circuits and 
equipment with safety responsibility. Gossner, S. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Garching (Germany, F.R.)). ETR 
(Eisenbahntech. Rundsch.); 26: No. 11, 791-798(Nov 1977). (In 
German). 

The author discusses methods of reliability analysis of perma- 
nently-wired electronic systems. Since such systems are almost ex- 
clusiviy concerned with signalling security, reliability analyses are 
mostly required in the switching circuit systems and not so much on 
the system level.For this reason, the article deals only with reliability 
analyses on electronic subassemblies and the more complex compo- 
nents (integrated circuits). Of the various methods of analysis, the 
failure-effect anlysis is dealt with in the greatest detail since it is 
almost always applicable and also gives the most complete results. 





MARCH 15, 1979 


10573 Reactor automatic regulator and xenon oscillations. 
Afanas’ev, A.M.; Torlin, B.Z. At. Energ. (USSR); 43: No. 4, 243- 
246(Oct 1977). (In Russian). 

The effects of design, location and operational algorithms of 
an automatic regulator (AR) on the reactor spatial stability with 
respect to xenon oscillations have been investigated. Both analytical 
and numerical solutions were used. There is given a detailed consid- 
eration of the case of a one-dimensional, uniform reactor with zero 
boundary conditions and with an astatic regulator designed to stabi- 
lize either the reactor power or the detector current. The account of 
the AR has been shown to yield substantially different results, 
provided that the regulation is of a local type. With the help of a 
specially developed computer program the effect of the static AR 
amplification factor on the stability and shape of the reactor eigen- 
oscillation modes has been also investigated. It is concluded, that the 
stability of spatial xenon oscillations can be influenced in a wide 
range by a proper choice of a detector location and an AR insertion 
depth. 


10574 Scram rod system for nuclear reactors. Golden, M.P.; 
Govi, A.R. (to Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 
French Patent 2,339,937/A/. 21 Jan 1977. Priority date 28 Jan 1976, 
United States of America (USA). 34p. (In French). 

A system of safety rods developed for sodium cooled reactors 
is described. Each rod is connected to a drive rod encircled by 
concentric bellows tightened to a magnetic plate at their upper end. 
These bellows constitutive the driving means and the annular space 
between them is in relation with pressure gas inlet and outlet means. 
An electromagnetic device is fitted up at the upper end of the drive 
rod stroke. The drive rod is maintained out of the nuclear reactor by 
the combined action of the electromagnetic device and the reduced 
gas pressure between the bellows. 


10575 Control technology in thermal power stations. Elektriker; 
No. 12, 329-330(1977). (In German). 

Fossil-fired and nuclear power stations (thermal power sta- 
tions) exist for the generation of electrical power. They represent 
complicated technical processes, where the conversion of fossil or 
nuclear energy into electrical power is achieved using steam or gas 
turbine plant. This complicated conversion process is controlled by 
the power station control system, which operates in all areas of the 
power station and connects them functionally. It has the same 
importance for ensuring steam and power generation as the other 
main components. The control system has particular importance 
because it represents the connection between the operator and the 
process in the power station control room. The system developed by 
BBC is introduced and explained. 


10576 Proceedings of the third power plant dynamics, control, 
and testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; University 
of Tennessee (1977). 475p. (CONF-770939—). University of Tennes- 
see, Nuclear Engineering Dept., Knoxville. 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

Included are twenty-five papers. Each paper has been sepa- 
rately abstracted and indexed for the Energy Data Base. 


10577 Integrated approach to control system design. Estrine, 
E.A.; Spurgin, A.J. (General Atomic Co., San Diego, CA). pp 2.1- 
2.14 of Proceedings of the third power plant dynamics, control, and 
testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; University of 
Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The significance of the close association between design of a 
nuclear power plant and design of its control systems has not always 
been fully appreciated or understood. In some cases, control analysis 
and simulation studies have been performed to aid in fixing systems 
which have exhibited faulty operation in the field rather than for 
design development and concept validation before the systems are 
commited to hardware. The integrated approach presented in the 
paper is based on the concepts that the design of control systems 
should occur as an integral part of the plant design and that the 
studies required to support control system design can also provide 
data necessary for inputs to plant component specifications. 


10578 Modelling requiremets of advanced reactor protection sys- 
tems with digital calculators. Chen, A.T.; Pfeifer, J.W.; Swain, W.T. 
(Combustion Engineering, Inc., Windsor, CT). pp 6. 1-6.23 of Pro- 
ceedings of the third power plant dynamics, control, and testing 
symposium. Kerlin, T.W. (ed.). Knoxville, TN; University of Ten- 
nessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

Nuclear power plants have reactor protection systems to shut 
down the reactor to prevent violating the specified acceptable fuel 
design limits. Combustion Engineering provides an advanced, com- 
puter based, reactor protection trip feature which calculates on-line 
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the minimum Departure from Nucleate Boiling Ratio (DNBR) and 
the peak linear heat rate (kW/ft). The system initiates a reactor trip 
whenever conditions approach the limiting safety settings for DNBR 
and kW/ft. The design of this advanced protection system required 
the development of more sophisticated Nuclear Steam Supply 
System (NSSS) simulation programs than those that existed previ- 
ously. The paper summarizes the new simulation requirements and 
the method used to achieve each requirement. The areas discussed 
include (1) the simulation of the digital hardware/software system of 
the advanced protection system, (2) the simulation of the NSSS, and 
(3) the interface and integrated simulation. Examples are shown 
which demonstrate the applications of the resulting computer pro- 
grams in design analyses and integrated NSSS performance evalua- 
tions. 


10579 Thermal hydraulic response of an LMFBR plant to upset 
events. Bein, M.; Yahalom, R. (General Electric Co., Sunnyvale, 
CA). pp 8.1-8.17 of Proceedings of the third power plant dynamics, 
control, and testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; 
University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The paper describes briefly a computer program for analyzing 
LMFBR plant dynamics and thermal hydraulic response of the 
system to some typical upset events. The reference plant design is a 
commercial size 900 MWe plant with a saturated steam cycle. The 
response of this system to a normal scram is compared with that of a 
superheated steam cycle. It is expected that the saturated steam 
cycle with the inherent heat capacity will have a better chance to 
sustain severe temperature transient than a design with less water 
inventory. 


10580 PWR plant model for the analysis of large amplitude 
transients. Frisch, W.; Schmidt, K.D. (Gesellschaft fuer Reaktorsi- 
cherheit mbH, Garching, Ger.). pp 9.1-9.221 of Proceedings of the 
third power plant dynamics, control, and testing symposium. Kerlin, 
T.W. (ed.). Knoxville, TN; University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The PWR transient code ALMOD has been developed to 
cover a wide range of transient and accident simulation in safety 
analysis, comprising failure of safety system ae (e.g., analy- 
sis of anticipated transients without scram = ATWS). Because of 
the large amplitudes to be expected during the transients, simplified 
models such as linearized models, used in control system analysis, are 
not applicable here. As the transients have to be analyzed over 
minutes, feedback from the entire coolant system becomes effective, 
thus requiring the simulation of core and both primary and second- 
ary coolant systems. Because of the long duration of the transients 
special emphasis has been put on computational speed. Key variables 
of interest in transient analysis are fuel and cladding temperature as 
well as primary and secondary system pressure. Extreme plant 
conditions such as two-phase flow in the primary coolant system, 
filling of the pressurizer with water etc., have to be simulated with 
sufficient accuracy. The PWR plant model ALMOD comprises 
reactor core, primary coolant system, pressurizer, steam generator 
and steam dump system as well as important components of the 
safety and control system. The code has a modular structure with 
the main modules being neutron kinetics, fuel thermodynamics, 
primary coolant system, pressurizer, steam generator and safety 
system. Most modules can be operated as independent programs. For 
some modules two versions are available with different degrees of 
accuracy (e.g., one-dimensional and point kinetics). 


10581 Hybrid Computer Model of the Prototype Large Breeder 
Reactor plant and control system. Walsh, J.M.; Kesavan, K. (Wes- 
tinghouse Electric Co., Madison, PA). pp 20.1-20.26 of Proceedings 
of the third power plant dynamics, control, and testing symposium. 
Kerlin, T.W. (ed.). Knoxville, TN; University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The objective of the Hybrid Computer Model is to provide 
an analytical method for design and analysis of the Prototype Large 
Breeder Reactor (PLBR) plant and reactor control systems. The 
PLBR is a 3-loop, commercial-size plant. The Model is arranged on 
a two-loop basis, with one of the loops representing one plant loop 
and the other representing the remaining plant loops lumped. The 
control systems for the Nuclear Steam Supply System (NSSS) are 
simulated on the analog computer with the exception of the control 
rod drive mechanism (CRDM) and controller which are simulated 
on the digital computer. The reactor, sodium pump drives, and 
reactor power setpoint generation are also included in the analog 
computer portion of the PLBR Hybrid Computer Model. The digital 
computer portion of this hybrid model includes the primary and 
intermediate sodium pumps and hydraulics, intermediate heat ex- 
changer, steam generator system, and steam turbine system and 
controls. Results of plant and reactor control system analysis are 
provided including plant power transients and control system step 
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responses at design and part load conditions. Plant power transients 
from 100% to 60% and back to 100% power conditions at +- 3% 
per minute ramp rates have been obtained and demonstrate high 
performance operation for the total PLBR plant and controls. Plant 
wer demand steps of +- 10% rated power have demonstrated a 
igh performance, stable, and coordinated plant control system over 
an operating range of 100% to 40% of rated power conditions. The 
results of the analysis show that the feed-forward and feedback 
NSSS control systems operate in a coordinated fashion to maintain 
design steam temperature and pressure conditions at the turbine 
throttle under plant power transient conditions. 


10582 RETRAN: a computer code for analyzing the dynamics 
and control of thermal-hydraulic systems. Burrell, N.S. (Energy Inc., 
Idaho Falls, ID); Harrison, J.F.; Yee, N.S.; Agee, L.J. pp 22.1-22.15 
of Proceedings of the third power plant dynamics, control, and 
testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; University of 
Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The paper describes the RETRAN thermal-hydraulics tran- 
sient analysis computer code system and addresses its application 
toward the solution of process control design and evaluation prob- 
lems. The basic structure of the code provides the capability to 
analyze a wide spectrum of problems. This capability ranges from 
the detailed thermal-hydraulic calculations required to analyze a 
nuclear power plant loss-of-coolant accident (LOCA) to the analysis 
of a single instrument response characteristic. The instrumentation 
response solutions are directly coupled to the thermal hydraulic 
solutions, thus accounting for feedback responses in the analyses. 
The advantages of the code lie in the fact that it is a totally digital 
computer code system, and that any degree of sophistication of 
either the thermal-hydraulics solution or the control and instrumen- 
tation control solution can be modeled through user input. 


10583 Method for on-line power plant disturbance analysis. 
Frogner, B. (Systems Control, Inc., Palo Alto, CA); Meijer, C.H. pp 
25.1-25.17 of Proceedings of the third power plant dynamics, con- 
trol, and testing symposium. Kerlin, T.W. (ed.). Knoxville, TN; 
University of Tennessee (1977). 

From 3. power plant dynamics, control and testing sympo- 
sium; Knoxville, TN, USA (7 Sep 1977). 

The paper discusses an on-line power plant disturbance analy- 
sis method which currently is under development. If implemented in 
an appropriate computer-based system, such a method can provide 
the plant operating personnel with a real-time assessment of plant 
disturbances. Such an assessment, which includes early recognition 
and diagnosis of the primary cause and possible consequence, will 
enhance the subsequent operational activities. This is expected to 
increase the plant availability by reducing the number of unsched- 
uled outages. The objectives, functional requirements, and main 
features of the on-line analysis method are discussed. 


10584 Control rod for a nuclear reactor, operating process of this 
reactor and reactor fitted up with these control rods. Bevilacqua, F.; 
Humphries, J.R. (to Combustion Engineering, Inc., New York 
(USA)). French Patent 2,321,174/A/. 13 Aug 1976. Filed date 14 
Aug 1978, United States of America (USA). 14p. (In French). 

The invention relates to a control rod of which the first and 
second ends are intended for controlling the power distribution in a 
nuclear reactor fitted with a core having an active length L, the two 
ends of the control rod having different neutron absorption charac- 
teristics. It comprises a first part at its first end composed of one 
neutron absorbing substance, a second part at its other end formed of 
another neutron absorbing substance, located at a distance from the 
first part which is less than length L, and a third part between the 
first and second part, this third part being composed of a matter that 
does not substantially absorb neutrons. 


10585 Process for the operational control of a nuclear reactor. 
Spurgin, A.J.; Schaffer, W.F. (to Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). French Patent 2,319,957/A/. 30 Jul 1976. 
Priority date 31 Jul 1975, United States of America (USA). 20p. (In 
French). 

The description is given of a process for the operational 
control of a nuclear reactor, according to which the reactor com- 
prises a core generating heat, a certain number of control rods that 
can be moved in the core and outside it in order to adjust the 
reactivity and a heat dispersal system for cooling the core. The 
feature of this process is that, according to the defective component, 
previously determined control rod groups are introduced completely 
into the core in response to the electric indication of a defective 
functioning so as to reduce the power level of the reactor to a first 
preset value for the particular operating incident, then the control 
rods not yet introduced are then introduced according to a set order 
of succession until the power level of the core is reduced to a second 
preset figure. 
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10586 Method and apparatus for monitoring instability of a reac- 
tor. Ando, Y.; Naito, N. (to Nippon Atomic Industry Group Co. 
Ltd., Tokyo). Japanese Patent 1977-149,593/A/. 8 Jun 1976. 7p. (In 
Japanese). 

A method to discriminate and monitor stability of the entire 
core and local stability of fuel channel unit to thereby enhance safety 
of the reactor is described. A power spectrum of an output signal 
from a plurality of neutron detectors arranged within a core of a 
reactor, an amplitude in spectrum density between two signals, and a 
phase difference or coherence function are analyzed. Each of thus 
analyzed value is compared with a normal value already known to 
thereby monitor generation of instability within the core of the 
reactor. 


10587 (RISLEY-Trans—3085) Long-term operational experience 
of a newly-developed control rod drive. Acher, H. Translated from 
Atomwirtschaft; 21: No. 6, 316-319(Jun 1976). 8p. British Library 
Lending Div., Yorkshire, Eng. 

The combined mechanical-hydraulic control rod drives for 
Boiling Water Reactors, which were originally developed by AEC- 
Telefunken and are installed in the latest KWU power stations with 
BWR’'s after being suitably adapted to the longer stroke, have 
proved their worth in long-term operation. In Lingen Power Station, 
the operation of control rods as groups was introduced for the first 
time with this drive system which has been running there trouble- 
free for eight years. This control rod concept, which has meanwhile 
been extended to include alternating or simultaneous movements of 
several groups of rods while automatically maintaining operating 
sequence by means of a control rod drive computer, makes it 
possible to achieve more flexible operation with considerable reduc- 
tion in start-up times and increase in the rate of load change. It is 
now also possible to make short strokes of the control rod permitting 
a method of reactor operation which is particularly economical of 
fuel. 


10588 Device for controlling a recirculation flow in a reactor. 
Shida, T.; Tohei, K.; Hirose, M.; Nakamura, H. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-144,593/A/. 28 May 1976. 6p. 
(In Japanese). 

An emergency cut-off valve in a recirculation system in a 
reactor to control the recirculation at the time of turbine trip or load 
cut-off, thereby relieving excessive increase in heat output of fuel is 
described. A recirculation pump is driven through a recirculation 
pump motor by an AC generator, which is driven by a driving 
motor through a fluid coupling, so that reactor water passes the 
emergency cut-off valve and recirculation flow stop valve and then 
passes a jet pump into the core. At the time of turbine trip or load 
cut-off, the emergency cut-off valve is closed by a hydraulic circuit, 
whereby core flow is merely decreased by 20 to 30% in a short 
period of time to restrain excessive increase in heat output. 


10589 Control rod. Kitagawa, Y. (to Hitachi Ltd. Tokyo 
(Japan)). Japanese Patent 1977-134,999/A/. 4 May 1976. 4p. (In 
Japanese). 

A method to facilitate manufacture of a control rod which is 
less likely to cause breakage of fuel is described. Absorber rods are 
each constructed by forming a first region free from neutron absorb- 
ing material or of neutron absorption cross section on top of a 
second region filled with a neutron absorbing material, and a plural- 
ity of absorber rods with respective first regions of different lengths 
are combined to form a control rod. 


10590 Power control device for a nuclear reactor. Matsushima, 
H.; Masuda, H. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 
1977-133,497/A/. 4 May 1976. 6p. (In Japanese). 

A method to ensure sufficiently slow and smooth rise of 
nuclear reactor power is described. In a power control means for a 
pressure tube type reactor of the type with a core tank provided 
within the reactor vessel accommodating a control rod for control- 
ling the reactor power, temperature control device for heating or 
cooling the heavy water moderator is provided for varying the 
temperature of the heavy water moderator, to thereby control the 
reactor power. 


10591 Tool for handling a control rod. Watanabe, S. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1977-133,496/A/. 4 May 1976. 4p. (In Japanese). 

A control rod handling tool for forcibly releasing a coupling 
section between a control rod and a drive mechanism by lowering it 
from the top of the furnace to a desired position in a case where 
release in the usual position becomes impossible is described. This 
tool comprises a lower block, a raising block secured to the top of 
the lower block and a stationary block secured to the top of the 
raising block and engaged with a lattice member. The lowering 
block is vertically movable with respect to a stationary block in 
engagement with a lattice member via the raising block, and its 
projected lower end is inserted in a fuel support. 
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10592 Method of operating a control rod. Mikazuki, T.; Iwasaki, 
W. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-131,089/ 
A/. 28 Apr 1976. 4p. (in Japanese). 

A method to increase pressure of fluid from an accumulator 
fed to a control rod driving device than pressure within a reactor 
vessel to prevent a flow of reactor water into said device is de- 
scribed. When scrammed under reactor pressure in the vicinity of 
rated pressure, the valve is opened by the scram signal so that 
pressure water within the accumulator flows into a chamber of the 
control rod driving device. Also, nitrogen pressure in a nitrogen 
vessel linearly decreases and at the same time, the control rod 
driving device also moves along the straight line, and when scram 
has been completed, the nitrogen pressure had been decreased to a 
given level. And yet, pressure higher than internal pressure of the 
reactor vessel is maintained, and hence, scram is completed while a 
ball in the control rod driving device is urged downwardly to 
thereby prevent a flow of reactor water into the control rod driving 
device. 


10593 Emergency stopping device for a reactor. Ueda, H. (to 
Nippon Kokan K.K., Tokyo). Japanese Patent 1977-132,294/A/. 28 
Apr 1976. 3p. (In Japanese). 

An emergency shutdown device for a pressure tube type 
research reactor, the device being small in size, the range of contami- 
nation being limited, and facilitating restarting of operation is de- 
scribed. In the outer periphery of an inner tube of a pressure tube 
encasing therein a core portion, there is provided an outer tube of 
the pressure tube coaxially thereto to form a dual construction and 
to form a closed gap between the inner and outer tubes. In normal 
operation, the gap is filled with gases not susceptible to radiation 
such as He. In emergency, liquid poison is poured into said gap from 
a liquid poison tank. A leakage detecting pot may be connected to 
the lower part of the gap to detect leakage of cooling water into the 
gap. Since the liquid poison is poured into a narrow gap between the 
tubes, a small quantity of poison will suffice. Further, the range of 
contamination is limited within the gap, and if the outer tube is 
designed replaceable, the operation may be restarted merely by 
replacement thereof. 


10594 Control rod. Yoshimoto, Y.; Nishimura, A.; Kodama, H.; 
Sakurai, M.; Nakamura, S. (to Hitachi Ltd., Tokyo (Japan)). Japa- 
nese Patent 1977-131,088/A/. 28 Apr 1976. 6p. (In Japanese). 

A method to simply produce control rods which have less 
possibility to damage fuel elements is described. A hollow member is 
disposed upwardly of a support plate on the side of an inserting end. 
The hollow member comprises a cross metal member, a support rod, 
and a sheath. A space surrounded by the support rod and sheath is 
formed within the hollow member. A small portion of neutron 
absorption cross section is formed in the inserting end of the control 
rod. A portion where an absorber rod is present is smallest in 
neutron absorption cross section. Since the neutron absorption cross 
section is varied in three stages as described above, the neutron 
absorption cross section may be easily varied without varying the 
concentration of the neutron absorber. 


10595 Device for indicating the position of a control rod. 
Masuda, Y. (to Mitsubishi Electric Corp., Tokyo (Japan)). Japanese 
Patent 1977-124,599/A/. 12 Apr 1976. 3p. (In Japanese). 

A method to permit control rod position to be accurately 
detected by an ultrasonic transmitter and detector while increasing 
the safety of the reactor is described. An ultrasonic signal transmit- 
ted from a transmitter is received by a receiver provided on the side 
of a pressure vessel opposite the transmitter after passing through the 
reactor coolant. When a control rod drive shaft is inserted between 
the transmitter and receiver, the ultrasonic signal is irregularly 
reflected or absorbed by the drive shaft, so that the received signal is 
attenuated as compared to a case where no drive shaft is inserted. 
When the signal in the receiver circuit is above a certain level, the 
absence of the drive shaft is determined, whereas a level above that 
level indicates the presence of a drive shaft. In this way, the state of 
the received signal for each channel is memorized in a position 
detection circuit and applied to an indicating or recording circuit for 
the display of the control rod position. 


10596 Automatic control rod drive mechanism. Fukawa, N. (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1977-124,597/A/. 10 Apr 1976. 4p. (In Japanese). 

A method is described to permit control rods for controlling 
reactor power to be automatically driven from start to shut-down 
and permit self-diagnosis of each operation for preventing erroneous 
operation. A prescribed control rod is selected from a control rod 
co-ordinate specification means. As signal from the control rod co- 
ordinate specification means is coupled to an input means of an 
electronic computer and compared with the content of a memoriz- 
ing/operation means. If the compared signals coincide with each 
other, a control rod position specification means is placed into a 
ready state by a signal from an output means. When a control rod 
withdrawal insertion means is placed in a ready state, a signal is 
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transmitted to a control rod drive mechanism for driving the control 
rod. A lead switch detects the tip of the control rod, whereby the 
control rod is positioned in a specified position. 


10597 Reactor control rod. Saijo, T. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1977-121,198/A/. 2 Apr 1976. 4p. a 
Japanese). 

A method is described to enable quick descent of a control 
rod body even when some relative phase deviation between upper 
drive means and wrapper tube is produced, while permitting a 
coolant to effectively flow into a protective tube irrespective of the 
position of the control rod body. In a control rod used for a nuclear 
reactor such as a fast breeder, an orifice which dispenses with a 
cylindrical guide tube and has a greater inner diameter than the 
outer diameter of the protective tube of the control rod body is 
provided on the inner side of a wrapper tube, thus permitting smooth 
operation of the control rod body and also permitting the coolant to 
effectively flow into the protective tube irrespective of the control 
rod body. 


10598 Mode of operation of a nuclear reactor. Morita, T. (to 
Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 
German(FRG) Patent 2,535,654/A/. 11 Mar 1976. 51p. (In German). 

A method is proposed for the operation of a nuclear reactor 
guaranteeing an essentially symmetrical axial power distribution 
during normal operation by controlling the changes occuring in the 
reactor power partly by variation of the concentration of the neu- 
tron-absorbing element and partly by variation of the control rod 
positions. The representative parameters are recorded for the upper 
and lower half and adjusted to a predetermined reference value. In 
using this method, the axial power peals are reduced and power 
losses avoided. 


10599 Control system for nuclear reactor with a series of flexible 
control rods, diverging towards the core from a common channel. Doll, 
D.W. (to General Atomic Co., San Diego, Calif. (USA)). French 
Patent 2,303,354/A/. 5 Mar 1976. Priority date 7 Mar 1975, United 
States of America (USA). 11p. (In French). 

The description is given of a nuclear reactor control system 
comprising a pressure vessel having at least one leaktight crossing 
and a core area enclosed in the pressure vessel and in which a series 
of control rod guiding channels are distributed over an area exceed- 
ing the leaktight crossing section. This control includes a series of 
flexible control rods, intended to enter the guiding channels at the 
rate of one per channel, a set of guide tubes which diverge from the 
leaktight crossing to respective guide channels to guide the control 
rods, and operating gear to move the control rods in the guide tubes 
to cause them to take up and leave insertion positions in the guide 
channels. Each control rod is made up of several rigid sections 
joined by articulated joints. This invention is intended for high 
temperature reactors. 


10600 Reactor control system. Filipchuk, E.V.; Potapenko, P.T.,; 
Potapenko, G.T. USSR Patent 410,696/A/. 7 Feb 1972. 2p. (In 
Russian). 

The invention refers to nuclear reactor control devices em- 
ploying gaseous neutron absorbers. The device involves a channel 
filled by the absorbing gas in the core and gas communications. In 
order to change the power distribution in the core, at the butts of the 
channel there are pneumatic drives (e.g. sylphones) made of a 
material with a smaller neutron absorption cross-section than that of 
the absorbing gas. The extruders can be displaced by the sylphones 
being connected with collectors of low or high pressure through the 
gas communications and valves. Upon their movement the extruders 
remove the absorbing gas from either the upper or the lower part of 
the channel and thus change the length and the position of the 
absorbing gas column in the core of the reactor. 


10601 Device for ionization chamber displacement. Denisov, 
V.P.; Malyshev, A.N.; Shebanova, L.E.; Kirilyuk, N.A.; Maksimov, 
Yu.N.; Bessalov, G.G.; Vikhorev, Yu.V.; Luk’'yanov, M.A. USSR 
Patent 403,358/A/. 15 Mar 1971. 2p. (In Russian). 

The invention is related to devices for the purposes of ioniza- 
tion chambers displacement and can be used in units controlling the 
work of nuclear reactors. The invention is aimed at making the 
control over the reactor walls material state more simple and pre- 
cise. This purpose is reached by the displacement channel of the 
ionization chamber in the device involves two loops, one of which is 
connected with the drive and the other contains a counterweight. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 11518 
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10602 Volume adsorption capacity of 0.98 mol% argon on acti- 
vated carbon at 20°C, Madey, R. (Kent State Univ., Ohio); Photinos, 
P.J.; Lee, K.B. Nucl. Sci. Eng.; 67: No. 2, 269-270(Aug 1978). 

The volume adsorption capacity of activated carbon (Colum- 
bia type 4 LXC 12/28) at 20°C for 0.98 mol% argon is 0.109 +- 
0.004 cm* (STP) per gram of carbon. This determination is based on 
a measurement of the time-dependent transmission of argon in 
helium through an adsorber bed and on the analysis of that measure- 
ment in terms of a dispersion model. The transmission is the ratio of 
the concentration at the outlet of the adsorber bed to that at the 
inlet. The analysis yields values for the dispersivity as well as the 
effective adsorptivity. Both parameters are needed to calculate the 
steady-state transmission of radioactive argon. 


SITING 


10603 Existing methodologies in the design and analysis of off- 
shore floating nuclear power plants. Thangam Babu, P.V.; Reddy, 
D.V. (Memorial Univ. of Newfoundland, St. John’s (Canada)). Nucl. 
Eng. Des.; 48: No. 1, 167-205(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

A comprehensive state-of-the-art is presented on the design 
and analysis of floating nuclear power plants (FNPs). The recent 
accelerated growth of the offshore oil industry has considerably 
increased the confidence in the offshore FNP concept in view of the 
vast potential for the transposition of available technology. The main 
advantages of FNPs are: (1) unlimited supply of the cooling water; 
(2) isolation of thermal, noise and radioactive pollution; (3) elimina- 
tion of the need for large areas of unoccupied lands usually required 
for safety precaution; and (4) financial savings by using standardized 
design and production line approach. The topics covered in this 
paper are: offshore concept evaluation; siting considerations; envi- 
ronmental considerations; design considerations; fabrication and in- 
stallation procedures; static and dynamic analyses; model studies; 
other considerations such as fatique and crack propagation, stability 
criteria; foundation analysis; safety; waste disposal; instrumentation; 
corrosion control; noise and vibration levels; legal aspects; and cost 
estimates. The presentation includes a detailed list of references and 
a selected bibliography. 


RADIOACTIVE EFFLUENTS 


REFER ALSO TO CITATION(S) 9802, 9805, 9810, 9811, 9838, 
11521 


10604 Experiences in round robin tests with samples of liquid 
effluents from nuclear power stations in Germany. Gans, I. (Bundes- 
gesundheitsamt, Berlin (Germany, F.R.). Inst. fuer Wasser-, Boden- 
und Lufthygiene). Environ. Int.; 1: No. 1, 101-102(1978). 

From Metrology needs in the measurement of environmental 
radioactivity; Paris, France (4 - 6 Oct 1976). 

Results of intercomparisons on artificial and effluent samples 
are described. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 10329, 10335, 10336, 10337, 
10363, 10593, 10635, 10641, 10643, 10646, 10649, 10650, 10657, 
10663, 10664, 10688, 10742, 10766, 11433, 11448, 11742 


10605 (BARC—906) Criticality studies of fast assemblies with 
the new 27-group cross-section set. Garg, S.B.; Shukla, V.K. (Bhabha 
Atomic Research Centre, Bombay (India)). 1976. 8p. Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

A test of 27-group cross-section set (Garg-set) recently de- 
rived from ENDF/B library has been carried out in the criticality 
studies of the Pu?*®, U?* and U*** based metal, oxide and carbide 
fuelled fast critical assemblies. A total of twenty fast critical assem- 
blies of different sizes and varying neutron spectra have been select- 
ed for analysis. Based on these analyses it has been observed that the 
Garg-set predicts well the criticality of uranium and plutonium based 
hard-spectra assemblies. In the soft-spectra systems it underpredicts 
criticality because of the following reasons: (a) It makes use of the 
higher capture cross-sections of structural and coolant elements 
given in ENDF/B - Version IV library. (b) It does not account for 
the resonance self-shielding effects of cross-sections. It has also been 
observed that the Garg-set gives better results than the MABBN-set 
for dense and dilute plutonium-based and the hard uranium-based 
assemblies. This superior trend of the Garg-set is slightly lost in the 
uranium-based dilute systems because of large differences in the 
capture cross-sections of structural elements of these two sets. 
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10606 (CONF-780963—1) EBR-II: summary of operating expe- 
rience. Perry, W.H.; Leman, J.D.; Lentz, G.L.; Longua, K.J.; Olson, 
W.H.; Shields, J.A.; Wolz, G.C. (Argonne National Lab., Idaho 
Falls, ID (USA)). 1978. Contract W-31-109-ENG-38. 78p. Dep. 
NTIS, PC A0S/MF AO1. 

From Seminar on plant engineering; Mito, Japan (20 Sep 
1978). 

Experimental Breeder Reactor II (EBR-II) is an unmoderat- 
ed, sodium-cooled reactor with a design power of 62.5 MWt. The 
primary cooling system is a submerged-pool type. The early oper- 
ation of the reactor successfully demonstrated the feasibility of a 
sodium-cooled fast breeder reactor operating as an integrated reac- 
tor, power plant, and fuel-processing facility. In 1967, the role of 
EBR-II was reoriented from a demonstration plant to an irradiation 
facility. Many changes have been made and are continuing to be 
made to increase the usefulness of EBR-II for irradiation and safety 
tests. A review of EBR-II's operating history reveals a plant that has 
demonstrated high availability, stable and safe operating characteris- 
tics, and excellent performance of sodium components. Levels of 
radiation exposure to the operating and maintenance workers have 
been low; and fission-gas releases to the atmosphere have been 
minimal. Driver-fuel performance has been excellent. The repairabi- 
lity of radioactive sodium components has been successfully demon- 
strated a number of times. Recent highlights include installation and 
successful operation of (1) the hydrogen-meter leak detectors for the 
steam generators, (2) the cover-gas-cleanup system and (3) the 
cesium trap in the primary sodium. Irradiations now being conduct- 
ed in EBR-II include the run-beyond-cladding breach fuel tests for 
mixed-oxide and carbide elements. Studies are in progress to deter- 
mine EBR-II's capability for conducting important “operational 
safety’’ tests. These tests would extend the need and usefulness of 
EBR-II into the 1980's. 


10607 (CONF-780963—2) Training experience at Experimental 
Breeder Reactor II. Driscoll, J.W.; McCormick, R.P.; McCreery, 
H.I. (Argonne National Lab., Idaho Falls, ID (USA)). 1978. Con- 
tract W-31-109-ENG-38. 72p. Dep. NTIS, PC A04/MF AOl1. 

From Seminar on plant engineering; Mito, Japan (20 Sep 
1978). 

The EBR-II Training Group develops, maintains,and over- 
sees training programs and activities associated with the EBR-II 
Project. The group originally spent all its time on EBR-II plant- 
operations training, but has gradually spread its work into other 
areas. These other areas of training now include mechanical mainte- 
nance, fuel manufacturing facility, instrumentation and control, fis- 
sile fuel handling, and emergency activities. This report describes 
each of the programs and gives a statistical breakdown of the time 
spent by the Training Group for each program. The major training 
programs for the EBR-II Project are presented by multimedia meth- 
ods at a pace controlled by the student. The Training Group has 
much experience in the use of audio-visual techniques and equip- 
ment, including video-tapes, 35 mm slides, Super 8 and 16 mm film, 
models, and filmstrips. The effectiveness of these techniques is 
evaluated in this report. 


10608 (CONF-781022—21) Rod bundle critical heat flux at low 
pressure. Wadkins, R.P.; Ambrosek, R.G.; Young, M.W. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 
13p. Dep. NTIS, PC A02/MF AOI. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

A study of critical heat flux (CHF) in a close-packed bundle 
of electrically heated rods which simulated the closely spaced nucle- 
ar fuel rods of the Power Burst Facility (PBF) was performed. The 
study examined the effects that close rod spacing and rod bowing 
would have on CHF at low, near-atmospheric, pressure conditions 
similar to PBF conditions. The PBF nuclear reactor, which is used 
in the Nuclear Regulatory Thermal Fuels Behavior Program, has an 
open vessel and a driver core with forced upward flow through the 
close-packed rods. The core design power is 40 MW. An effort was 
undertaken to design a reload core with a steady state power level of 
50 MW. 


10609 (CONF-781105—1) Postirradiation metallurgical tech- 
niques to estimate LOFT peak cladding temperatures. Olsen, C.S. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76- 
C-07-1570. 5p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Techniques using posttest evaluation of zircaloy microstruc- 
ture and oxidation characteristics are being developed for estimating 
LOFT (Loss-of-Fluid-Test) zircaloy cladding peak temperatures at- 
tained during thermal transients. The posttest measurements will 
provide a means for comparing uninstrumented and instrumented 
cladding temperature histories and evaluating the accuracy of clad- 
ding surface thermocouples. The state-of-the-art data base for zirca- 
loy microstructures and oxidation kinetics, as two independent tech- 
niques to estimate peak cladding temperatures, are reviewed to assess 
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their application for determining temperatures during the LOCEs 
(Loss-of-Coolant Experiments) in the LOFT facility. 


10610 (CONF-781105—3) LOFT fuel design and operating expe- 
rience. Russell, M.L. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1978. Contract EY-76-C-07-1570. 4p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The purpose of the LOFT fuel is to provide a pressurized 
water reactor core that has (1) test instrumentation for measurement 
of core conditions and (2) materials and geometric features to ensure 
heat transfer, hydraulic, mechanical, chemical, metallurgical and 
nuclear behaviors are typical of large pressurized water reactors 
(LPWRS) during the loss-of-coolant accident (LOCA) sequence. 
The LOFT core is unique because it is designed for exposure to 
several LOCAs without loss of function. 


10611 (ECN—35) Adjusted neutron spectra of STEK cores for 
reactivity calculations. Dekker, J.W.M.; Dragt, J.B.; Janssen, A.J.; 
Heijboer, R.J.; Klippel, H.T. (Stichting Energieonderzoek Centrum 
Nederland, Petten). Feb 1978. 83p. Dep. NTIS (US Sales Only), PC 
A05/MF AOl1. 

Neutron flux and adjoint flux spectra form a pre-requisite in 
the analysis of reactivity worth data measured in the STEK facility. 
First, a survey of all available information about these spectra is 
given. Next a special application of a general adjustment method is 
described. This method has been used to obtain adjusted STEK 
group flux and adjoint flux spectra, starting from calculated spectra. 
These theoretical spectra were adjusted to reactivity worths of 
natural boron (nat. B) and **5U as well as a number of fission 
reaction rates. As a by-product in this adjustment calculation adjust- 
ed fission group cross sections of 7*°U were obtained. The results, 
viz. group fluxes and adjoint fluxes and adjusted fission cross sec- 
tions of **5U are given. They have been used for the interpretation 
of fission product reactivity worth measurements made in STEK. 


10612 (HEDL-TME—78-11) Time step MOTA thermostat sim- 
ulation. Guthrie, G.L. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Sep 1978. Contract EY-76-C-14-2170. 29p. 
Dep. NTIS, PC A03/MF AOl. 

The report details the logic, program layout, and operating 
procedures for the time-step MOTA (Materials Open Test Assem- 
bly) thermostat simulation program known as GYRD. It will enable 
prospective users to understand the operation of the program, run it, 
and interpret the results. The time-step simulation analysis was the 
approach chosen to determine the maximum value gain that could be 
used to minimize steady temperature offset without risking un- 
damped thermal oscillations. The advantage of the GYRD program 
is that it directly shows hunting, ringing phenomenon, and similar 
events. Programs BITT and CYLB are faster, but do not directly 
show ringing time. 


10613 (IAEA—202, pp 233-254) In service inspection of the 
VVR-S reactor. Jonak, F.; Kaisler, L. (Ustav Jaderneho Vyzkumu, 
Rez (Czechoslovakia)). 1977. 

From Meeting on reactor pressure vessel surveillance; Plzen, 
Czechoslovakia (17 May 1976). 

In Reactor pressure vessel surveillance. 

ISI results of the VVR-S reactor in Rez, CSSR, are de- 
scribed. Details are given in connection to equipment, procedures 
used as well as results obtained. Recommendations are prepared for 
future inspections. 


10614 (LTR—137-7) LOFT CIS analysis 2’-IA-299-AB inside 
containment penetration S-5B. Morton, D.K. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 12 Sep 1978. Contract EY-76-C- 
07-1570. 120p. (RE-A—78-137). Dep. NTIS, PC A06/MF AO1. 

A stress analysis was performed on the 2”-IA-299-AB pipe 
system inside containment penetration S-5B. Deadweight, thermal 
expansion and seismic loads were considered. The results indicate 
that this piping will meet ASME Section III, Class 2 requirements. 


10615 (TREE—1250(Vol.2)) Decontamination and decommis- 
sioning long range plan: Idaho National Engineering Laboratory. 
Chapin, J.A.; Hine, R.E. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Jun 1978. Contract EY-76-C-07-1570. 226p. Dep. 
NTIS, PC All/MF AO1. 

Descriptions and long-range decontamination and decommis- 
sioning plans are presented for the following INEL facilities: con- 
taminated reactor facilities, reprocessing facilities, laboratories, 
burial grounds, contaminated miscellaneous equipment and areas, 
and contaminated inventory. 


10616 Neutron spectra measurements in the SEG-1 assembly by 
means of a °Li spectrometer. Osmera, B.; Turzik, Z.; Rumler, C.; 
Racek, J. (Ustav Jaderneho Vyzkumu, Rez (Czechoslovakia)); 
Albert, D.; Vogel, W. (Zentralinstitut fuer Kernforschung, Rossen- 
dorf bei Dresden (German Democratic Republic)). Kernenergie; 21: 
No. 7, 213-215(Jul 1978). 
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Within the framework of cooperation in the field of fast 
neutron physics between the Institute of Nuclear Research (Rez, 
CSSR) and the Central Institute of Nuclear Research (Rossendorf, 
GDR) some common experiments have been performed. The testing 
of a ®Li spectrometer developed by the I.N.R. Rez is described. Fast 
neutron spectra were measured in the centre of the SEG-1 fast 
lattice of the Rossendorf RRR assembly in the energy range 600 keV 
to 6 MeV. The experimental results have been compared with 
theoretical 26-group (ABBN) spectra. 


10617 CAMAC-controlled calibration system for nuclear reactor 
instruments. McDowell, W.P.; Cornella, R.J. (Argonne National 
Lab., IL). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 282-287(Feb 1978). 

This paper describes both the hardware and the software 
which have been developed to implement a nuclear instrument 
calibration system for the Argonne National Laboratory ZPR-VI 
and ZPR-IX reactor complex. The system is implemented using an 
SEL-840 computer with its associated CAMAC crates and a hard- 
ware interface to generate input parameters and measure the re- 
quired outputs on the instrument under test. Both linear and logarith- 
mic instruments can be calibrated by the system and output param- 
eters can be measured at various automatically selected values of ac 
line voltage. A complete report on each instrument is printed as a 
result of the calibration and out-of-tolerance readings are flagged. 
Operator interface is provided by a CAMAC-controlled Hazeltine 
terminal. The terminal display leads the operator through the com- 
plete calibration procedure. This computer-controlled system is a 
significant improvement over previously used methods of calibrating 
nuclear instruments since it reduces reactor downtime and allows 
rapid detection of long-term changes in instrument calibration. 


10618 Computer enhancement and mensuration of fuel pin imag- 
ery. Kruger, R.P.; Berzins, G.J.; Han, K.S. (Los Alamos Scientific 
Lab., NM). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 248-254(Feb 1978). 

Images of a reactor test fuel pin under induced stress, record- 
ed in the first pinhole experiment (PINEX) at the TREAT reactor, 
were analyzed with image enhancement techniques and mensuration 
algorithms. Temporal changes in the pin diameter were observed. 
Signal from materials surrounding the fuel correlated with expecta- 
tions. Techniques for background removal were examined. 


10619 Measurement of the total and fast neutron flux in the 
compact sodium-cooled reactor KNK-1. Reichel, H.; Ruppert, E. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Ber- 
gisch Gladbach (Germany, F.R.)). Atomkernenergie; 31: No. 3, 137- 
143(1978). (In German). 

In the core of the compact sodium-cooled reactor KNK-I 
neutron flux measurements were made. In order to do so a material- 
testing element equipped with steel and cobalt detectors was used. 
With the cobalt detectors the total neutron flux, with the steel 
detectors the fast neutron flux caused by the nuclear reaction Fe-54 
(n,p) Mn-54 had been measured. 


10620 Determination of TR-1 thermal spectrum using a wedge 
shaped absorber. Saracoglu, Z.B. (Atomenerjisi Komisyonu, Ankara 
(Turkey). Nuclear Engineering Dept.; Cekmece Nuclear Research 
and Training Center, Istanbul (Turkey)). Atomkernenergie; 31: No. 4, 
256-258(1978). 

The thermal neutron flux distribution of the Cekmece TR-1 
Reactor is measured using neutron radiography. The neutron radio- 
graph of a wedge shaped glass, containing 12% boron, is obtained by 
the transfer exposure method. Two different converters, indium, and 
dysprosium are used. The density measurements of the radiograph 
yields the activity of the converter. The integral equation which 
describes the activity of the converter is solved to determine the 
thermal spectrum. The neutron energy which corresponds to the 
maximum of thermal flux distribution is determined to be Ep = 0.059 
+- 0,03 eV, using a Dy converter. In is found to be unreliable for 
this type of an application because of its high resonance absorption. 


10621 Contributions to the layout of the training reactor at 
Zittau. Preuss, E. (VEB Kraftwerk ‘Voelkerfreundschaft’, Hagen- 
werder (German Democratic Republic)). Energietechnik; 27: No. 10, 
383-386(Oct 1977). (In German). 

Students of the Technical University of Zittau have contrib- 
uted to the nuclear and constructional layout of the zero power 
reactor to be installed at this institution. An outline is given of those 
contributions dealing with the calculation of the biological shield 
and of the reactor core, considering the objective, the characteristics 
of the reactor, the solutions and the results. 


10622 Spatial and energy distribution of fast neutrons in the MR 
research reactor. Tyryshkin, V.M.; Yuzgin, V.S. At. Energ. (USSR); 
43: No. 4, 289-290(Oct 1977). (In Russian). 


10623 Investigation of the thermoelectric thermometer reading 
stability in the IVV-2 reactor. Vlasov, V.I.; Volkov, E.P.; Deniskin, 
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V.P.; Nalivaev, V.I.; Priimak, S.V.; Teterin, D.M. At Energ. 
(USSR); 43: No. 4, 293-294(Oct 1977). (In Russian). 


10624 Training reactors. Otcenasek, P.; Chochlovsky, I. Jad. 
Energ.; 23: No. 9, 348-352(Sep 1977). (In Czech). 

From Working seminar on training reactors; Prague, Czecho- 
slovakia (13 - 14 Apr 1977). 

A discussion is presented of the purpose of training reactors 
and of their equipment depending on the type of training, and some 
training reactors are described. As for design, training reactors can 
be classified in three groups, viz., (1) research reactors modified or 
used for training purposes, (2) specifically designed and constructed 
reactors (eg., SR-O) and (3) type training reactors, i.e., standard 
industrial products, such as TRIGA and ARGONAUT type reac- 
tors and homogeneous fuel reactors. These reactors are briefly 
described. 


10625 Some metallurgical aspects of ET-RR-1 (EK-10 Type) fuel 
rods. Hammad, F.H.; Abou-Zahra, A.A.; Higgy, H.R. (Atomic 
2 ag Establishment, Inshas (Egypt)). Arab J. Nucl. Sci. Appl.; 10: 
No. 1, 21-34(Jan 1977). 

Some metallurgical aspects of ET-RR-1 fuel rods (EK-10 
type) were investigated using metallographic and X-ray examina- 
tions in the as-received and the vacuum annealed conditions. The 
specimens were annealed at various temperatures of 400 deg-600 deg 
C in order to investigate the fuel/clad compatibility. Examination of 
the fuel materials showed that it is composed of two phases which 
are UO: and Mg uniformly mixed and their volume ratio is 1:1. The 
density of this mixture is 86% of the theoretical density. Horizontal 
and vertical sectioning of the fuel rod showed the presence of a 
graphite rod at one end only. The diameter of the base of this cone is 
the same as that of the fuel material rod (7mm) and the height is 
46mm directed towards the center of the fuel rod. The fuel/clad 
bond is mechanical and this investigation clarified also the manufac- 
turing techniques of the fuel element. Annealing experiments indicat- 
ed strong reaction between the fuel and the Al clad. The reaction 
products started at the fuel/clad interface. At 600 deg C excessive 
reaction took place which distorted the specimen completely. X-ray 
diffraction examination of the reaction products showed that it 
composed mainly of AlkU and AlaMgs compounds. 


10626 Natural circulation in FFTF, a loop type LMFBR. Addi- 
ton, S.L.; Parziale, E.A. (Hanford Engineering Development Lab., 
Richland, WA). pp 265-283 of Thermal and hydraulic aspects of 
nuclear reactor safety. Vol II. Jones, O.C. Jr.; Bankoff, S.G. (eds.). 
New York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

The authors present a state-of-the-art review of natural circu- 
lation heat transfer in loop type reactor plants. Most of the examples 
are taken from Fast Flux Test Facility (FFTF) design experience, 
drawing on the authors’ familiarity and a developing base of availa- 
ble documentation. On-going studies related to the Clinch River 
Breeder Reactor (CRBR) and some foreign experience are also 
noted where available in the literature. The emphasis is on the role 
of natural circulation in decay heat removal; however, free convec- 
tion during either operation at power or normal shutdown does 
influence some aspects of the design and these are reviewed. In 
treating decay heat removal the topics discussed include steady state 
loop performance and transient dynamics for conditions immediately 
after scram and for the longer term which involves different consid- 
erations. The review summarizes complex dynamics, specific to the 
FFTF design evaluation, which particularly illustrate large available 
margins for decay heat removal (possibly involving coolant boiling). 
Also addressed are modelling considerations and the status of experi- 
mental programs for loop reactor applications. 28 references. 


10627 Pressure tube type research reactor. Ueda, H. (to Nippon 
Kokan K.K., Tokyo). Japanese Patent 1977-132,292/A/. 28 Apr 
1976. 4p. (In Japanese). 

A method to prevent excessive heat generation due to radi- 
ation in a pressure tube vessel is described. A pressure tube encasing 
therein a core comprises a dual construction comprising inner and 
outer tubes coaxially disposed. High speed cooling water is passed 
through the inner tube for cooling. In addition, in the outer periph- 
ery of said outer tube there is provided a forced cooling tube 
disposed coaxially thereto, into which cooling fluid, for example, 
such as moderator or reflector is forcibly passed. This forced cooling 
tube has its outer periphery surrounded by the vessel into which 
moderator or reflector is fed. By the provision of the dual construc- 
tion of the pressure tube and the forced cooling tube, the vessel may 
be prevented from heat generation. 


10628 Electric drive for accelerator target with a timer for a fast 
pulsed reactor. Gusev, O.A.; Pytlyak, B.N. USSR Patent 456,344/A/ 
. 20 Nov 1970. 3p. (In Russian). 
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The invention refers to electric drives with digital control. 
The electric drive provides for cophased rotation of the target- 
containing particle reflector and the frequency of the accelerator 
functioning, the syncronization being provided by the current mains. 
At the same time the reflector may rotate with any given velocity in 
the necessary range, this being required also for the work of pulse 
fast neutron reactor. The drive involves a driving syncronic engine, 
an electromagnetic clutch, a pulse velocity indicator and a digital 
regulator with a velocity measuring block, a counter and a memory 
block. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


10629 (DP-MS—78-32) Chemical aspects of gadolinium nitrate 
as soluble nuclear poison in Savannah River Plant reactors. Baumann, 
E.W. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 20p. 
(CONF-780902—12). Dep. NTIS, PC A02/MF AO1. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The aqueous solution chemistry of gadolinium nitrate was 
studied to identify conditions that interfere with successful cleanup 
of gadolinium in Savannah River Plant reactor systems. Injecting a 
gadolinium nitrate solution into the D.,O coolant-moderator consti- 
tutes a supplementary mode of reactor shutdown. The resulting 
approximately 0.001M gadolinium nitrate solution is then deionized 
by recirculation through mixed-bed ion exchange resins before reac- 
tor operation is resumed. 


10630 (UNI-NUSAR—295(Rev.1)) AH reduction factors for 
ZTM limits. Madsen, D.R. (United Nuclear Industries, Inc., Rich- 
land, WA (USA)). 2 May 1975. Contract EY-76-C-06-1857. 2ip. 
Dep. NTIS, PC A02/MF AO1. 

The delta-H reduction factors for the Zone Temperature 
Monitor trip limits in the N Reactor are calculated. 


10631 Accuracy of isotope production process calculations. Ne- 
mirovskaya, S.A.; Rudik, A.P. At. Energ. (USSR); 43: No. 2, 129- 
131(Aug 1977). (In Russian). 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 10383, 10572 


10632 (AD-A—052148) Dynamic elastic-plastic response of a 
containment vessel to fluid pressure pulses. Technical report, 31 De- 
cember 1976—30 June 1977. Nikolakopoulou, G.; DiMaggio, F. 
(Columbia Univ., New York (USA). Dept. of Civil Engineering and 
Engineering Mechanics). Feb 1978. Contract N00014-75-C-0695. 
56p. NTIS PC A04/MF AO1. 

The dynamic analysis of the wall of a fluid-filled unstiffened 
nuclear containment vessel, to the fluid pressure exerted on it when 
the relief valve discharge piping is cleared, is extended into the 
plastic range using two versions of an elastic-plastic shell theory. 


10633 (AEEW-M—1484) Water modelling studies of blockage 
with discrete permeabilities in an 11 pin geometry. Robinson, D.P. 
(UKAEA Reactor Group, Winfrith. Atomic Energy Establishment). 
Jun 1977. 43p. Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

A linear array of 11 pins, representing a radial section 
through a 325 pin bundle, has been used to investigate the effect of 
discrete permeabilities on the wake geometry behind a local block- 
age in water. Three series of experiments were performed in each of 
which a different position of the permeability was considered. The 
complex wake geometries, visualised by the injection of air, are 
shown to be controlled by the position of, and flowrate through the 
permeability. Good agreement is shown between the experimental 
flow patterns and predictions by SABRE 1. 


10634 (AEEW-M—1540) Development of the bubble rise model 
in RELAP-UK. Holmes, J.A. (UKAEA Reactor Group, Winfrith. 
Atomic Energy Establishment). Nov 1977. 20p. Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

Several improvements have been made to the ‘bubble rise 
calculation’ in the code RELAP-UK, which models the separation 
of the steam and water phases within specified volumes of the 
coolant circuit. The bubble rise velocity and the bubble density 
gradient parameter are no longer necessarily user-defined constants, 
as the code can calculate their values at each time step according to 
the local fluid conditions. In particular, the calculation of the bubble 
rise velocity is consistent with the RELAP-UK drift flux correla- 
tion. It is now possible to represent a vertical column by a stack of 
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vertically-adjacent bubble-rise volumes. Any mixture level existing 
within the column can freely pass between the volumes in the stack. 
The facilities are demonstrated in this paper by a simple computa- 
tional example. 


10635 (ANL—78-24) Loss-of-flow test L5 on FFTF-type irradi- 
ated fuel. Simms, R.; Gehl, S.M.; Lo, R.K.; Rothman, A.B. (Ar- 
gonne National Lab., IL (USA)). Mar 1978. Contract W-31-109- 
ENG-38. 139p. Dep. NTIS, PC A07/MF AOl1. 

Test L5 simulated a hypothetical loss-of-flow accident in an 
LMFBR using three (Pu, U)O2 fuel elements of the FTR type. The 
test elements were irradiated before TREAT Test L5 in the General 
Electric Test Reactor to 8 at. % burnup at about 40 kW/m. The 
preirradiation in GETR caused a fuel-restructuring range character- 
istic of moderate-power structure relative to the FTR. The test 
transient was devised so that a power burst would be initiated at 
incipient cladding melting after the loss of flow. The test simulation 
corresponds to a scenario for FTR in which fuel in high-power- 
structure subassemblies slump, resulting in a power excursion. The 
remaining subassemblies are subjected to this power burst. Test L5 
addressed the fuel-motion behavior of the subassemblies in this latter 
category. Data from test-vehicle sensors, hodoscope, and post- 
mortem examinations were used to construct the sequence of events 
within the test zone. From these observations, the fuel underwent a 
predominantly dispersive event just after reaching a peak power six 
times nominal at, or after, scram. The fuel motion was apparently 
driven by the release of entrained fission-product gases, since fuel 
vapor pressure was deliberately kept below significant levels for the 
transient. The test remains show a wide range of microstructural 
evolution, depending on the extent of heat deposition along the 
active fuel column. Extensive fuel swelling was also observed as a 
result of the lack of the cladding restraint. The results of the 
thermal-hydraulic calculations with the SAS3A code agreed qualita- 
tively with the postmortem results with respect to the extent of the 
melting and the dispersal of cladding and fuel. However, the calcu- 
lated times of certain events did not agree with the observed times. 


10636 (ANL/RAS—78-37) Liquid—liquid contact in vapor ex- 
plosion. Segev, A. (Argonne National Lab., IL (USA)). Aug 1978. 
Contract W-31-109-ENG-38. 341p. Dep. NTIS, PC A15/MF AOl. 

The contact of two liquid materials, one of which is at a 
temperature substantially above the boiling point of the other, can 
lead to fast energy conversion and a subsequent shock wave. This 
well-known phenomenon is called a “vapor explosion.” One method 
of producing intimate, liquid—liquid contact (which is known to be 
a necessary condition for vapor explosion) is a shock tube configura- 
tion. Such experiments in which water was impacted upon molten 
aluminum showed that very high pressures, even larger than the 
thermodynamic critical pressure, could occur. The mechanism by 
which such sharp pressure pulses are generated is not yet clear. In 
this experiment cold liquids (Freon-11, Freon-22, water, or butanol) 
were impacted upon various hot materials (mineral oil, silicone oil, 
water, mercury, molten Wood's metal or molten salt mixture). The 
main conclusion from the experimental study is that hydrodynamic 
effects may be very significant in any shock tube analyses, especially 
when multiple interactions are observed. A theoretical study was 
performed to check the possibility of vapor film squeezing (between 
a drop in film boiling and a surface) as a controlling mechanism for 
making liquid—liquid contact. Using experimental data, the film 
thickness was calculated and it was found to be too thick for any 
conceivable film rupture mechanism. It was suggested that the 
coalescence is a two-stage process, in which the controlling stage 
depends mainly on temperature and surface properties and can be 
described as the ability of cold liquid to spread on a hot surface 


10637 (BMFT-FB-K—77-16) Measurements of the penetration 
of water through small leaks. Koehler, L. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.)). Sep 1977. 30p. 
(In German). Dep. NTIS (US Sales Only), PC A03/MF AOIl. 

The helium penetration through very small leaks (less 107° 
Nem® s~! at 1 bar pressure difference) was measured and compared 
with liquid water and steam. The mass flow rate of water was higher 
when the pressure was less than 50 bar compared with helium. The 
helium leak rate increases with pressure by a potential relation and 
decreases with temperature. 


10638 (BNL-NUREG—24646) Pump model for two-phase tran- 
sient flow. Rohatgi, U.S. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 20p. (CONF-781202—4). 
Dep. NTIS, PC A02/MF AOl1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

A lumped-parameter model of a pump for transient two-phase 
flow conditions has been developed. This model is described by five 
variables: pressure, mixture enthalpy, vapor mass concentration, 
mixture flow rate, and angular velocity of the impeller. These 
variables are governed by four balance equations for mixture mass, 
mixture momentum, mixture energy, and angular momentum. The 
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vapor mass concentration at the exit of the pump is computed from 
caloric equation of state. The mixture momentum equation is re- 
placed by empirical, single- and two-phase homologous head curves, 
and an interpolating function based on inlet void fraction. The 
solutions of quasi-steady part of this model compare favorably with 
pump coast-down data. The transient model is applied to an expon- 
entially decaying flow rate case. 


10639 (CAAP-TR—78-029) Code option guideline improvement 
using comparisons of RELAP4/MOD6 with forced and gravity-feed 
reflood data. Chen, T.H.; Fletcher, C.D. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). Sep 1978. Contract EY-76-C-07-1570. 
112p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

Improved guidelines are developed for the selection of 
RELAP4/MOD6 reflood heat transfer options. The development, 
involving modifications to the original guidelines, assessed the effect 
of those modifications on RELAP4/MOD6 data comparisons using 
previously analyzed reflood experiments. The report also presents an 
evaluation of the application of the revised guidelines. Data compari- 
sons between RELAP4/MOD6, using the original and revised 
guidelines, and experimental data are presented for Semiscale and 
FLECHT, forced-feed reflood tests and Semiscale and FLECHT- 
SET gravity-feed reflood tests. Because a general improvement was 
evident in data comparisons using the revised guidelines, their use is 
recommended in future calculations. 


10640 (CDAP-TR—78-036) Code development and analysis pro- 
gram. RELAP4/MOD7 (Version 2): user's manual. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Aug 1978. Contract EY-76- 
C-07-1570. 297p. Dep. NTIS, PC A13/MF AO1. 

This manual describes RELAP4/MOD7 (Version 2), which is 
the latest version of the RELAP4 LPWR blowdown code. Version 
2 is a precursor to the final version of RELAP4/MOD7, which will 
address LPWR LOCA analysis in integral fashion (i.e., blowdown, 
refill, and reflood in continuous fashion). This manual describes the 
new code models and provides application information required to 
utilize the code. It must be used in conjunction with the RELAP4/ 
MODS User's Manual (ANCR-NUREG-1335, dated September 
1976), and the RELAP4/MOD6 User’s Manual (CDAP-TR-003, 
dated January 1978). 


10641 (CONF-780961—1) Summary of the experimental results 
of the loss-of-coolant accident tests: LOFT. Leach, L.P. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1978. Contract EY- 
76-C-07-1570. 14p. Dep. NTIS, PC A02/MF AOI. 

From Reaktorsicherheitsforschung und ihre bedeutung fur die 
kernenergie; Vienna, Austria (21 Sep 1978). 

Key results relating to emergency core cooling (ECC) behav- 
ior during the LOFT nonnuclear tests are discussed. LOFT test 
results are compared with results from counterpart experiments 
performed in the Semiscale facility to evaluate the scaling. Experi- 
mental results are also compared with pretest analytical model 
predictions made with the RELAP/MODS computer code to evalu- 
ate the capability of the analytical model. System response during 
the decompression, the “hot-wall’”’ effect, ECC bypass, ECC induced 
oscillations and Test L1-5 core response are discussed in some detail. 


10642 (CONF-781022-—-12) Test prediction for the German PKL 
test K5A using RELAP4/MOD6. Chen, Y.S.; Haigh, W.S.; Sullivan, 
L.H.; Fischer, $.R. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1978. Contract EY-76-C-07-1570. 1lp. Dep. NTIS, PC 
A02/MF AOl1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

RELAP4/MOD6 is a computer code developed specifically 
to predict the transient thermal-hydraulic behavior of a PWR and 
related experimental reactor systems during reflood phase of postu- 
lated LOCA conditions. A “blind” test prediction for the German 
PKL reflood Test KSA was conducted using RELAP4/MOD6. The 
results of the prediction were in good agreement with experimental 
data indicating that RELAP4/MOD6 is capable of predicting tran- 
sient reflood phenomena in the 200 percent cold-leg break test 
configuration of the PKL reflood facility. 


10643 (CONF-781022—20) Effect of rod surface thermocouples 
on transient critical heat flux. Gottula, R.C.; Tolman, E.L. (EG and 
G Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 
8p. Dep. NTIS, PC A02/MF AOI. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The purpose of the test program was to determine the effect 
of cladding surface thermocouples on time-to-critical heat flux 
(CHF) under blowdown conditions similar to those in the Loss-of- 
Fluid Test (LOFT) facility during a Loss-of-Coolant Experiment 
(LOCE). Previous steady state CHF tests indicated that cladding 
surface thermocouples reduce the CHF over the pressure range of 
13.8 to 16.5 MPa, but have an insignificant effect on CHF near 11 
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MPa, where CHF would occur in pressurized water reactors (PWR) 
and in the LOFT facility during a blowdown. The LOFT facility is 
an integral nuclear reactor test facility which has been designed to 
simulate, as nearly as possible, all of the important effects that are 
anticipated to occur during a Loss-of-Coolant Accident (LOCA) in a 
PWR-type nuclear steam supply system. The LOFT facility utilizes 
special experimental instrumentation which has been located to 
measure the significant interacting nuclear and thermal-hydraulic 
process required to assess LOCA and Emergency Core Coolant 
System (ECCS) performance. The in-core experimental instrumenta- 
tion includes thermocouples attached to the outside surfaces of the 
fuel rod cladding. 


10644 (CONF-781022—22) Evaluation of the RELAP4/MOD6 
thermal-hydraulic code. Haigh, W.S.; Margolis, S.G.; Rice, R.E. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76-C-07- 
1570. 10p. Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The NRC RELAP4/MOD6 computer code was recently 
released to the public for use in thermal-hydraulic analysis. This 
code has a unique new capability permitting analysis of both the 
blowdown and reflood portions of a postulated pressurized water 
reactor (PWR) loss-of-coolant accident (LOCA). A principal code 
evaluation objective is to assess the accuracy of the code for com- 
puting LOCA behavior over a wide range of system sizes and 
scaling concepts. The scales of interest include all LOCA experi- 
ments and will ultimately encompass full-sized PWR systems for 
which no experiments or data are available. Quantitative assessment 
of the accuracy of the code when it is applied to large PWR systems 
is still in the future. With RELAP4/MOD6, however, a technique 
has been demonstrated for using results derived from small-scale 
blowdown and reflood experiments to predict the accuracy of calcu- 
lations for similar experiments of significantly different scale or 
component size. This demonstration is considered a first step in 
establishing confidence levels for the accuracy of calculations of a 
postulated LOCA. 


10645 (CONF-781022—23) Influence of calculated gap closure 
and fission product inventory on FRAP-T4 cladding failure analysis 
under PCI conditions. Coleman, D.R. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1978. Contract EY-76-C-07-1570. 10p. Dep. NTIS, PC 
A02/MF AOl. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The results of power ramp tests and associated cladding 
failure analyses, performed as part of FRAP-T4 independent verifi- 
cation studies, are discussed. The 90 ramp tests considered are 
characterized in terms of relevant fuel design and operating param- 
eters. The use of alternative gap closure and fuel deformation models 
is shown to strongly affect results of the current stress dependent 
failure probability model. The influence of both mechanical and 
chemical failure mechanisms is established by interpreting the con- 
current effects of both the ramp-induced stress levels and the relative 
amounts of retained fission gas available for promoting stress corro- 
sion. A relatively simple modeling approach is outlined which meets 
the basic mechanistic requirements for calculating pellet cladding 
interaction (PCI) failure probability. 


10646 (CONF-781105—2) Fuel cladding temperature predictions 
for LOFT LOCE LI-5. Perryman, J.L.; White, J.R. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 
6p. Dep. NTIS, MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Portions of document are illegible. 

Fuel cladding temperature predictions were performed for 
loss-of-fluid test (LOFT) loss-of-coolant experiment (LOCE) L1-5 
using the RELAP4 computer code. Two versions of this code were 
used, RELAP4/MODS5 and RELAP4/MOD6. Measured thermo- 
couple data have been compared to these predictions to determine 
the relative accuracy of the two RELAP4 computer code versions 
and their respective blowdown heat transfer correlations selected to 
describe the fuel cladding surface temperature response during the 
subcooled and saturated blowdown phase of the LOCE. LOFT 
LOCE L1-5 simulated a 200% double-ended offset shear break in the 
cold leg of a four-loop large pressurized water reactor (LPWR). The 
initial conditions for the LOCE were: zero power with a nuclear 
core installed, primary coolant (PC) temperature of 541 K, PC 
pressure of 15.6 MPa, and PC flow of 176 Kg/sec. The PC pumps 
were running until the end of the blowdown phase of the LOCE, 
and cold leg emergency core coolant (ECC) injection initiated at 19 
seconds. 


10647 (CONF-781105—4) Fuel rod failure during film boiling 
(PCM-1 test in the PBF). Domenico, W.F.; Stanley, C.J.; Mehner, 
A.S. (EG and G Idaho, Inc., Idaho Falls (USA)). 1978. Contract 
EY-76-C-07-1570. 5p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 
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The Power-Cooling-Mismatch (PCM) Test, PCM-1 was con- 
ducted in the Power Burst Facility (PFB) in March of 1978. The 
PCM Test Series is being conducted at the Idaho National Engineer- 
ing Laboratory by EG and G Idaho, Inc., under contract to the 
USNRC and is designed to characterize the behavior of nuclear fuel 
rods operating under conditions of high power or low coolant flow 
or both leading to departure from nucleate boiling. The PCM-1 test 
was performed to provide in-pile data for a ‘worst case” PCM 
incident. The objective of this experiment was to study the behavior 
of a single pressurized water reactor (PWR) fuel rod subjected to a 
high-power and low flow environment which would result in clad- 
ding failure at full power. The “worst case” conditions established 
for the experiment consisted of a rod peak power of 78.7 kW/m and 
a coolant mass flux of 1356 kg/s.m* Fuel temperatures at the 
stipulated operating conditions were such that a significant volume 
of molten fuel was present when failure occurred which produced a 
high probability of molten fuel-coolant interaction (MFCI) with the 
possibility of a vapor explosion. 


10648 (CONF-781105—7) ECCS accumulator performance in 
scaled PWR experiments. Berta, V.T.; Reeder, D.L. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 
5p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Best-estimate models for pressurized water reactor (PWR) 
loss-of-coolant (LOCA) analysis require a realistic assessment of the 
thermodynamic behavior of the Nz gas in the accumulators of an 
emergency core cooling system (ECCS). The LOFT and Semiscale 
reactor safety research facilities, which are scaled to a commercial 
PWR, have provided experimental information which identifies the 
thermodynamic behavior of scaled ECCS accumulators. The ther- 
modynamic behavior of PWR accumulators can be identified from 
the experimental results through the scaling rationale. ECCS accu- 
mulators are large tanks partially filled and pressurized with No. The 
accumulators are isolated from the primary system piping by two 
check valves. Reduction in system pressure due to a pipe break 
causes the check valves to open and accumulator flow to begin. The 
thermodynamic behavior of the Ne gas in the accumulator can be 
characterized quite simply by a polytropic gas constant. RELAP4 
calculations on the LOFT system show typical differences of about 
15% in accumulator flow rates between polytropic gas constants of 
1.0 (isothermal) and 1.4 (isentropic) where the isentropic case corre- 
sponds to the lower flow rate. 


10649 (CONF-781105—9) Heat transfer considerations for PBF 
first nuclear blowdown. Spore, J.W.; Giles, M.M.; Evans, D.R. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76-C-07- 
1570. 6p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The first PBF-LOCA program nuclear blowdown experiment 
(LOC-11) consisted of three sequential tests conducted with four 
separately shrouded PWR 15 x 15 design fuel rods. The first test, 
LOC-11A, was facility checkout test during which no programmatic 
information was obtained. The test rod peak power prior to blow- 
down was 46 kW/m for the LOC-11B test and 68 kW/m for the 
LOC-11C test. Maximum measured peak surface temperatures were 
890 K and 1030 K for LOC-11B and LOC-1IC, respectively. 
RELAP4/MOD6 posttest analysis of LOC-11B and LOC-11C indi- 
cated that accurate predictions of measured peak cladding tempera- 
tures required the inclusion of the following models: (1) a low flow 
CHF prediction model to allow for relatively accurate prediction of 
the time to CHF, (2) an accurate fuel model to represent the initial 
stored energy, (3) a radiation heat transfer model to represent the 
— exchange of thermal energy between the fuel rod and the 
shroud. 


10650 (CONF-781105—16) Special application of RELAP4 to 
the Power Burst Facility. Young, M.W.; Ambrosek, R.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 
6p. Dep. NTIS, PC A02/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The purpose of this paper is to illustrate RELAP4/MOD5 
applications and adaptability to a proposed Power Burst Facility 
(PBF) loop modification. RELAP4 is used to predict loop pressures 
resulting from thermal swell generated by fuel pin disassembly 
during a reactivity initiated event. Also, RELAP4 is applied to a 
blowdown problem requiring several code modifications for model- 
ing specific hydraulic and fuel rod conditions. Thermal hydraulic 
responses resulting from (1) a design basis fuel pin energy transient 
and (2) an accidental rapid loop depressurization are presented. 


10651 (CVAP-TR—78-023) Comparisons of RELAP4/MOD6 
with Semiscale blowdown data. Sahota, M.S. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Jul 1978. Contract EY-76-C-07- 
1570. 95p. Dep. NTIS, PC A05/MF AO1. 

The ability of the RELAP4/MOD6-Update 3 computer pro- 
gram to predict the phenomena occurring in a pressurized water 
reactor during the blowdown-refill phase of a loss-of-coolant acci- 
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dent is independently assessed. Calculations of RELAP4 system 
models are compared with data from several Semiscale experiments. 
The sensitivity of the calculated results to core phase slip, break 
flow, critical heat flux correlation, system nodalization and the initial 
conditions has been investigated. Areas of RELAP4 deficiencies 
have been noted. Semiscale Mod-1 modeling techniques for future 
analyses have been recommended. 


10652 (CVAP-TR—78-025) Comparison of RELAP4/MOD6, 
update 4 pretest prediction with Semiscale Mod-3 Reflood Test S-07-4 
data. Fletcher, C.D. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Sep 1978. Contract EY-76-C-07-1570. 53p. Dep. NTIS, PC 
A04/MF AOl1. 

As part of an independent assessment study to establish code 
capabilities, comparisons between the RELAP4/MOD6, UPDATE 
4 pre-test prediction and experimental data are presented for Semis- 
cale Mod-3 Reflood Test S-07-4. Where deficiencies are indicated in 
the code-calculated representation of the experiment, methods of 
code and input selection criteria improvement are developed and 
appropriate recommendations made. Additional studies include the 
effect of updating test conditions from planned to actual and of 
sensitivity to downcomer nodalization. 


10653 Critical conditions during the flow of two-phase mixtures 
through pipes. Chisholm, D. (National Engineering Lab., East Kil- 
bride (UK)). pp 11-17 of Heat and fluid flow in water reactor safety. 
London; Mechanical Engineering Pub. for the Institution of Me- 
chanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

The equations for the prediction of the critical or choking 
mass velocity during two-phase flow are transformed to the most 
suitable form for numerical calculations. The available evidence for 
gas-liquid choked flow is examined and deductions made regarding 
the behaviour of the relative movement of the phases at the point of 
choking. Data for steam-water mixtures under choked flow condi- 
tions are then compared with homogeneous-equilibrium and slip- 
frozen models. With values of the velocity ratio approximating to 
available data the latter model gives good agreement with much of 
the available data for the choking mass velocity. 


10654 (GA-A—14086) One-fifth-scale and full-scale fuel element 
rocking tests. Nau, P.V.; Olsen, B.E. (General Atomic Co., San 
Diego, CA (USA)). Jun 1978. Contract EY-76-C-03-0167-065. 113p. 
Dep. NTIS, PC A06/MF AOl1. 

Portions of document are illegible. 

Using '/s-scale and '/;-scale (prototype H451) fuel elements, 
one, two, or three stacked elements on a clamped base element were 
rocked from an initial release position. Relative displacement, rock- 
down loads, and dowel pin shear forces were measured. A scaled 
comparison between '/s-scale and '/;-scale results was made to 
evaluate the model scaling laws, and an error analysis was per- 
formed to assess the accuracy and usefulness of the test data. 


10655 (GEFR—14038-12) Advanced safety analysis. Twelfth 
quarterly report, June—August 1977. (General Electric Co., Sunny- 
vale, CA (USA). Fast Breeder Reactor Dept.). Sep 1977. Contract 
EY-76-C-03-0893-019. 104p. AT. 

Progress is summarized in the following study areas: engi- 
neering analysis of post-accident heat removal, inherently safe core 
design, fuel-pin accident transients, safe shutdown reliability for 
large LMFBRs, and experimental fuel rod fabrication. 


10656 (GRS—2) Analyses of the dynamic behaviour of nuclear 
facilities under external loads. Earthquake loads on the SWR-72 
reactor building, calculated with the aid of the ASKA finite element 
program system - Documentation. Kuntze, W.M. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). Nov 
1977. 89p. (In German). Dep. NTIS (US Sales Only), PC A06/MF 
AOl. 


As an example the dynamic calculation of an earthquake 
loading on the reactor building is given. From available recordings, 
displacement time histories for three orthogonal directions (two in 
horizontal direction and one in vertical direction) of the San Fer- 
nando is excited at its footing. The reactor building is modelled with 
Finite Elements. Provided the very heavy and thick footing reacts as 
a rigid body, the model of the whole reactor building can be 
decomposed in four dynamically independent structures, thereby 
disregarding the footing hollow cylinders with ceilings and floors. 
These substructures are discreticized by triangular bending elements. 
The material properties are related to those of concrete Bn 250 and 
Bn 350. Following the interpretation of the monitor program which 
was taylored to this analysis using special ASKA-routines, the 
results of the calculations are discussed in detail. The eigenvalue 
problems of the four substructures were thoroughly investigated. 
The eigenfrequencies are listed up to 100 Hz, eigenvectors are 
shown by plots. In addition, plots taken of the substructures at 
successive time steps during the strong motion phase of the earth- 
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quake show the various deformation states of the reactor building. 
The stresses in the elements of the substructures are calculated and 
the dynamic variables at selected position (i.e. at positions where 
components are located) are presented as floor time histories. 


10657 (HEDL-TI—75001-29) FSAR supplement 29: response to 
NRC Q, set 14. (Hanford Engineering Development Lab., Richland, 
WA (USA)). [nd]. Contract EY-76-C-14-2170. 3lp. AT. 

Responses to questions concerning the FFTF safety analysis 
are presented. 


10658 Studies of the physical models used in transient two-phase 
flow analysis. Ardon, K.H.; Duffey, R.B.; Hall, P.C. (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
pp 89-93 of Heat and fluid flow in water reactor safety. London; 
Mechanical Engineering Pub. for the Institution of Mechanical Engi- 
neers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Two-fluid and ‘drift-flux’ models of the form proposed for 
calculation of two-phase flow phenomena important in reactor safety 
analysis are examined. Two-fluid theory is used to develop new 
models for acoustic wave propagation in a vapour-liquid mixture, 
and for calculating critical vapour-liquid flow rates in a pipe. Predic- 
tions agree reasonably with available data. Drift-flux correlations are 
compared with new measurements of void fraction in a vertical pipe 
with and without a pin-bundle. Purely empirical correlations give 
reasonable agreement with data. Physically based models usually 
over-predict the effective mixture height in the channel, and fail to 
represent the observed trends with pressure. 


10659 (IAEA-R—1547-F) Development and application of safe- 
guards instrumental techniques to LWR power stations. Final report, 
24 December 1974—30 November 1977. Zhelev, Z. (International 
Atomic Energy Agency, Vienna (Austria)). Dec 1977. 46p. Dep. 
NTIS (US Sales Only), PC A06/MF AO1. 

The authors of the report describe developmental work and 
measurements carried out for safeguarding a light water reactor 
power station. The techniques considered are: 1) Neutron and neu- 
tron coincidence measurements for estimation of large quantities of 
plutonium in samples and for burn-up estimation of spent fuel. 2) Self 
powered neutron detectors of rhodium, vanadium and cobalt for 
measuring neutron flux distribution in the core of a research and a 
power reactor. 3) Gamma spectrometric measurements of fresh and 
irradiated fuel using high resolution detectors and a special scanning 
device installed in the storage fuel. The goal was to find the U-235 
content and enrichment of fresh fuel assemblies and burn-up, Pu/U 
ratio and cooling time of irradiated fuel. The open problems and 
suggestions for their solution are discussed. A large number of tables 
and figures illustrating their research work have been presented. 


10660 (IAEA-R—1714-F) Research on nuclear plant reliability 
through development of quality assurance measures. Final report for 
the period 15 June 1976-14 June 1977. Chrysochoides, N. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Nov 1977. 39p. 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Works on fail-safe analysis and optimum supervision of reac- 
tor systems are reported. The computer programmes which have 
been developed to perform the study are also given. 


10661 (IKE—2-40) Vapour bubble collapse model to describe the 
fragmentation of low-melting materials. Benz, R.; Schober, P. (Stutt- 
gart Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und 
Energiesysteme; Stuttgart Univ. (TH) (Germany, F.R.). Abt. Reak- 
torsicherheit und Umwelt). Nov 1977. 127p. (In German). Dep. 
NTIS (US Sales Only), PC A07/MF AO1. 

By means of a model, the fragmentation of a hot melt of metal 
in consequence of collapsing vapour-bubbles is investigated. In par- 
ticular the paper deals with the development of the physical model- 
ideas for calculation of the temperature of contact that adjusts 
between the temperature of the melt and the coolant, of the waiting- 
time until bubble-nucleation occurs and of the maximal obtainable 
vapour-bubble-radius in dependence of the coolant-temperature. 
After that follows the description of the computing-program belong- 
ing to this model and of the results of an extensive parameter-study. 
The study examined the influence of the temperature of melt and 
coolant, the melted mass, the nucleation-site-density, the average 
maximum bubble-radius, the duration of film-breakdown and the 
coefficient of heat-transition. The calculation of the process of 
fragmentation turns out to be according to expectation, whereas the 
duration of this process seems to be somewhat too long. The 
dependence of the surface-enlargement on the subcooling of the 
water-bath and the initial temperature of the melt is not yet repro- 
duced satisfactorily by the model. The reasons for this are the 
temperature-increase of the water-bath as well as the fact that the 
coupling of heat-flux-density and nucleation-site-density are not 
taken into consideration. Further improvement of the model is 
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necessary and may improve the results in the sense of the experimen- 
tal observations. 


10662 (ITEF—89) Transient processes in case of reactor main 
circulating pump cutting out. Bergel’son, B.R.; Dostov, A.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1975. 
27p. (In Russian). Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

The procedure for calculating the time variation in the rpm of 
the pumps and the coolant flow rate after cutting off the main 
circulation pumps in a multiloop circuit of a reactor installation is 
described. The procedure is based on consideration of the energy 
equations for the pumps and the coolant. The transient processes 
during which run-down pumps operate in the usual pumping regime 
are thoroughly investigated. The processes during the reverse flow 
of the coolant in the flow-through part of the pump are classified as 
special and considered only from the view point of the possibility of 
their realization and the plotting of complete circular characteristics 
of the pumps. 


10663 (LTR—111-97) Shutdown reactivity analysis for modes 2 
through 7. Satterwhite, D.G. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 21 Aug 1978. Contract EY-76-C-07-1570. 52p. 
Dep. NTIS, PC A04/MF AOl. 

The report contains analyses that: (1) determine the required 
LOFT reactor shutdown reactivity to prevent criticality during the 
reactivity transient associated with either a steam line rupture acci- 
dent or single rod ejection accident while in reactor operational 
Modes 2 through 4; (2) demonstrate the Mode 4 shutdown reactivity 
requirement is satisfied for planned or inadvertent (nonaccident) 
entries into Mode 4 via reactor scrams from Modes 5 through 7, and 
(3) provide calculational evidence that demonstrates recriticality will 
not occur during a steam line rupture accident coincident with an 
equipment failure resulting in a stuck rod for any allowable operat- 
ing condition in Modes 5 through 7. 


10664 (LTR—1115-44) Stress analysis of the LOFT core barrel 
for LOCA + SSE loads. Blandford, R.K. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 7 Jul 1978. Contract EY-76-C-07-1570. 
15p. (RE-A—78-117). Dep. NTIS, PC A02/MF AOI. 

The results of a dynamic analysis of the LOFT Reactor Core 
Barrel for faulted conditions are presented in this report. Loading 
conditions considered were seismic accelerations resulting from a 


Safe Shutdown Earthquake (SSE) and pressure loadings from both a 
hot leg and a cold leg Loss-of-Coolant Accident (LOCA) break. 
Maximum stresses in the core barrel, resulting from these conditions, 
are presented with comparisons to Code allowables. Stresses were 
found to be within allowables for the faulted condition as defined in 
the ASME Code (1977), Appendix F. 


10665 (NUREG—0090(Vol.1)(No.2)) Report to Congress on ab- 
normal occurrences, April—June 1978. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Management and Pro- 
gram Analysis). 14 Jul 1978. 29p. NTIS $4.50. 

Section 208 of the Energy Reorganization Act of 1974 identi- 
fies an abnormal occurrence as an unscheduled incident or event 
which the Nuclear Regulatory Commission determines to be signifi- 
cant from the standpoint of public health or safety and requires a 
quarterly report of such events to be made to Congress. This report, 
the thirteenth in the series, covers the period from April 1 to June 
30, 1978. The following incidents or events in that period were 
determined by the Commission to be significant and reportable: (1) 
There were two abnormal occurrences at the 69 nuclear power 
plants licensed to operate. One involved a generic concern pertain- 
ing to fuel assembly control rod guide tube integrity. The second 
involved an overexposure of two radiation protection technicians. 
(2) There were no abnormal occurrences at fuel cycle facilities 
(other than nuclear power plants). (3) There were no abnormal 
occurrences at other licensee facilities. (4) There was one abnormal 
occurrence reported by an agreement state. The event involved 
willful violations of regulations and subsequent termination of a 
license. This report also contains information updating previously 
reported abnormal occurrences. 


10666 (NUREG—0298(Vol.1)(No.3)) Fire protection action 
plan. Status summary report: data for decisions, management by 
objectives. (Nuclear Regulatory Commission, Washington, DC 
(USA)). 28 Aug 1978. 203p. NTIS. 

The report provides information for monitoring and display- 
ing the progress of NRC activities related to fire prevention and 
protection. The report utilizes data pertaining to project plans, 
schedules, and status which have been integrated into a network- 
based management information system. As part of this system’s 
initial development, information has been collected and analyzed by 
the Office of Planning and Analysis from the offices of Standards 
Development Inspection and Enforcement, Nuclear Reactor Regula- 
tion, Regulatory Research and international and state programs. The 
purpose of the publication is to provide a vehicle for review of the 
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current status and overall progress of the fire protection action plan 
from a managerial point of view. 


10667 (NUREG/CR—0104) Project Description: ORNL PWR 
Blowdown Heat Transfer Separate-Effects Program, Thermal-Hydrau- 
lic Test Facility (THTF). (Oak Ridge National Lab., TN (USA)). 12 
Oct 1978. Contract W-7405-ENG-26. 203p. (ORNL/NUREG/ 
TM—218). NTIS, MF A0Ol1. 

Portions of document are illegible. 

The ORNL Pressurized-Water Reactor Blowdown Heat 
Transfer (PWR-BDHT) Separate-Effects Program is part of the 
overall light-water reactor safety research program of the Nuclear 
Regulatory Commission (NRC). Other parts of the NRC program 
cover a wide range of experimental and analytical efforts from 
laboratory-scale experiments to small-scale experimental nuclear 
plants. Separate-effects studies fall between laboratory-scale experi- 
menis and small-scale nuclear plants and are designed to answer 
specific questions relevant to the hypothetical loss-of-coolant acci- 
dent (LOCA). Some of the different separate-effects studies spon- 
sored by NRC are (1) evaluations of pump behavior during tran- 
sients with two-phase flow, (2) studies of two-phase flow in down- 
comers, (3) experiments on the reflood characteristics of rod bun- 
dles, (4) tests of alternate emergency core-cooling systems (ECCS), 
(5) evaluations of fuel rod behavior under extreme conditions that 
might occur during a LOCA, and (6) determination of heat transfer 
characteristics of rod bundles under transient conditions postulated 
for a LOCA. 


10668 (NUREG/CR—0107) Applicability of LEFM to the anal- 
ysis of PWR vessels under LOCA-ECC thermal shock conditions. 
Cheverton, R.D.; Iskander, S.K.; Bolt, S.E. (Oak Ridge National 
Lab., TN (USA)). 7 Sep 1978. Contract W-7405-ENG-26. 100p. 
(ORNL/NUREG—40). Dep. NTIS, PC A05/MF AOI. 

The LOCA-ECC Thermal Shock Program was established to 
investigate the potential for flaw propagation in pressurized-water 
reactor (PWR) vessels during injection of emergency core coolant 
following a loss-of-coolant accident (LOCA). Following preliminary 
scoping studies involving a PWR reference calculational model, the 
program was oriented toward determining the validity of linear- 
elastic fracture mechanics (LEFM) for shallow cracks under LOCA- 
emergency core coolant (ECC) thermal shock conditions. Four 
thermal shock experiments were conducted with 0.53-m-OD by 0.15- 
m-wall (21-in. by 6-in.) modified-PWR-steel cylindrical test speci- 
mens. The results of these experiments indicated that LEFM is 
applicable to the analysis of the thermal shock problem in that 
agreement with predictions was good and there were no anomalies. 
Following the four thermal shock experiments, the LEFM methods 
of analysis were applied to a PWR LOCA-ECC sensitivity analysis 
in which several primary parameters were varied over anticipated 
real-life ranges. The results indicated that for the PWR reference 
calculational model considered, crack initiation could be expected in 
high-copper vessels, but penetration would be limited to approxi- 
mately 50% of the wall thickness, if warm prestressing were effec- 
tive. If warm prestressing were not effective, a long axial flaw would 
penetrate deeper than 80%. Low-copper vessels may experience 
crack propagation in the absence of warm prestressing, but penetra- 
tion would be limited to approximately 50%. 


10669 (NUREG/CR—0256) High-temperature gas-cooled reac- 
tor safety studies for the Division of Reactor Safety Research. Quar- 
terly progress report, April 1—June 30, 1978. Ball, S.J.; Cleveland, 
J.C.; Conklin, J.C.; Hatta, M.; Sanders, J.P. (Oak Ridge National 
Lab., TN (USA)). 21 Sep 1978. Contract W-7405-ENG-26. 27p. 
(ORNL/NUREG/TM—233). Dep. NTIS, PC A03/MF AO1. 

Assistance was provided to NRC in evaluating and confirm- 
ing ECCS analyses for the Fort St. Vrain (FSV) reactor in support 
of a 100% power license application. Comparisons of ORNL acci- 
dent analyses with those of the applicant were generally in good 
agreement. Other work included further development of the 
ORTAP-FSV and ORECA codes and comparisons of data from 
several FSV scram tests with ORECA code predictions. 


10670 (NUREG/CR—0264) Fluid-structure response of a pres- 
surized water reactor core barrel during blowdown. Rivard, W.C.; 
Torrey, M.D. (Los Alamos Scientific Lab., NM (USA)). Jul 1978. 
Contract W-7405-ENG-36. 27p. (LA—7404). Dep. NTIS, PC A07/ 
MF AOl. 

Three-dimensional, coupled, fluid-structure calculations were 
performed for the dynamics of the core support barrel in an HDR 
reactor vessel during blowdown. For these calculations we coupled 
the three-dimensional, two-fluid code K-FIX to the three-dimension- 
al elastic shell code FLX. The results demonstrate the importance of 
the coupled interaction. We investigated the utility of a two-dimen- 
sional fluid description and obtained reasonably good results for 
displacements and stresses. The influence of a massive ring attached 
to the core barrel bottom is shown to be predominantly local. 
Maximum deflection of the core barrel bottom is reduced by the ring 
because its stiffness is sufficient to preclude any cross-sectional 
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distortion. Without the ring, the total deflection of the core barrel 
bottom is shown to be more from distortion than displacement of the 
mass center. A nodalization study indicates the degree of circumfer- 
ential and axial resolution required for accurate results. Fine axial 
resolution is needed near the top, built-in boundary of the core barrel 
to determine stresses accurately, but is less necessary for displace- 
ments. 


10671 (NUREG/CR—0281) Experiment data report for Semis- 
cale Mod-3 blowdown heat transfer test S-07-1 (baseline test series). 
Collins, B.L.; Sackett, K.E.; Stanger, K. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). Sep 1978. Contract EY-76-C-07-1570. 
291p. (TREE—1221). Dep. NTIS, PC A13/MF AO1. 

Recorded test data are presented for Test S-07-1 of the 
Semiscale Mod-3 baseline test series. This test is one of several 
Semiscale Mod-3 experiments conducted to investigate the thermal 
and hydraulic phenomena accompanying a hypothesized loss-of- 
coolant accident in a pressurized water reactor (PWR) system. Test 
S-07-1 was conducted from initial conditions of 15 878 kPa and 559 
K to investigate the response of the Semiscale Mod-3 system to a 
blowdown transient following a simulated double-ended offset shear 
of the broken loop cold leg piping. The specific objective of this test 
was to establish the baseline performance of the Mod-3 system 
during a blowdown with cold leg emergency core coolant (ECC) 
injections. During the test, cooling water was injected into the cold 
leg of the intact and broken loops to simulate ECC injection in a 
PWR. The purpose of this report is to make available the uninter- 
preted data from Test S-07-1 for future data analysis and test 
reporting activities. The data, presented in the form of graphs in 
engineering units, have been analyzed only to the extent necessary to 
ensure that they are reasonable and consistent. 


10672 (NUREG/CR—0292) Experiment data report for test 
PCM-1 (power-cooling-mismatch test series). Thornton, D.E.; 
Schwieder, D.H. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Sep 1978. Contract EY-76-C-07-1570. 61p. (TREE—1233). 
Dep. NTIS, PC E02/MF E02. 

Recorded test data are presented for Test PCM-1 of the 
Thermal Fuels Behavior Program Power-Cooling-Mismatch Test 
Series. These tests are among several Thermal Fuels Behavior Pro- 
gram experiments conducted to obtain data for the development and 
verification of analytical models capable of predicting the behavior 
of light water reactor fuel during periods of power and coolant 
imbalance. The objective of the PCM-1 test was to evaluate the 
behavior of a single pressurized water reactor fuel rod subjected to 
film boiling operation at high power for a time beyond rod failure. 
The purpose of this report is to make available the uninterpreted 
data from Test PCM-1 for future data analysis and test reporting 
activities. The data, represented in the form of graphs in engineering 
units, have been analyzed only to the extent necessary to ensure that 
they are reasonable and consistent. 


10673 (NUREG/CR—0310) Heavy-Section Steel Technology 
Program. Quarterly progress report, April—June 1978. Whitman, 
G.D.; Bryan, R.H. (Oak Ridge National Lab., TN (USA)). 14 Sep 
1978. Contract W-7405-ENG-26. 83p. (ORNL/NUREG/TM—2339). 
Dep. NTIS, PC A0S/MF AO1. 

The program comprises studies related to all areas of the 
technology of the materials fabricated into thick-section primary- 
coolant containment systems of light-water-cooled nuclear power 
reactors. The principal area of investigation is the behavior and 
structural integrity of steel pressure vessels containing cracklike 
flaws. Current work is organized into seven tasks: (1) program 
administration and procurement, (2) fracture mechanics analyses and 
investigations, (3) effect of high-temperature primary reactor water 
on the subcritical crack growth of reactor vessel steels, (4) investiga- 
tions of irradiated materials, (5) pressure vessel investigations, (6) 
thermal shock investigations, and (7) foreign research. Stress-intensi- 
ty factors are being measured photoelastically for nozzle corner 
cracks out of the plane of the intersecting cylinder axes, and the 
study of ramp- and hold-time effects in fatigue testing is continuing. 
The high-AK test showed little environmental enhancement of crack 
growth. Preparations for J-integral testing of irradiated weld metal 
with low ductile shelf toughness are continuing. Preparation of the 
sharpened flaw in vessel V-8 and instrumentation of the vessel for 
testing were completed. Experimental and analytical studies of the 
feasibility of cryogenic thermal shock experiments were also made. 


10674 (NUREG/CR—0316) Reactor Safety Research Pro- 
grams. Quarterly progress report, April 1—June 30, 1978. Agrawal, 
A.K.; Cerbone, R.J.; Jones, O.C. Jr.; Reich, M.; Sastre, C.; Schweit- 
zer, D.G.; van Rooyen, D.; Wulff, W. (Brookhaven National Lab., 
Upton, NY (USA)). Aug 1978. Contract EY-76-C-02-0016. 206p. 
(BNL-NUREG—S50883). Dep. NTIS, PC A10/MF AO1. 

The report describes current activities and technical progress 
in the programs at Brookhaven National Laboratory sponsored by 
the USNRC Reactor Safety Research Division. The following pro- 
jects are included: gas reactor safety evaluation, THOR code devel- 
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opment, foreign code review, SSC code development, LMFBR and 
LWR safety experiments, fast reactor safety code validation, stress 
corrosion cracking, PWR steam generator tubing, and technical 
coordination of structural integrity. 


10675 (NUREG/CR—0340) LMFBR Aerosol Release and 
Transport Program. Quarterly progress report, April—June 1978. 
Kress, T.S.; Wright, A.L. (Oak Ridge National Lab., TN (USA)). 29 
Sep 1978. Contract W-7405-ENG-26. 50p. (ORNL/NUREG/TM— 
244). Dep. NTIS, PC A03/MF AO1. 

Topics discussed include recent capacitor discharge vaporiza- 
tion tests in the CRI-III facility and the first shakedown test for the 
FAST facility; FAST facility installation progress; performance tests 
for the consumable electrode aerosol generator for the NSPP and 
comparison of results from three performance tests; performance of 
the first mixed sodium oxide and uranium oxide test in the NSPP; 
development of the backup plasma torch aerosol generator for use in 
generating high uranium oxide aerosol densities in the NSPP; and 
progress in development of a computer model to calculate the 
behavior of UO: vapor bubbles produced in core-disruptive acci- 
dents and in fuel-aerosol simulant test facility experiments. 


10676 (NUREG/CR—0355) REPMEP: RELAP Plot/Restart 
Tape Merge Program. Cliff, S.B. (Oak Ridge National Lab., TN 
(USA)). Sep 1978. Contract W-7405-ENG-26. 68p. (ORNL/ 
NUREG/CSD/TM-—S). Dep. NTIS, PC A04/MF AO1. 

A computer program, which merges up to three RELAP 
plot/restart tapes into one with data from all three interspersed as 
directed by the user, is described and details of its use are given. 


10677 (NUREG/CR—0375) Experiment data report for test 
PCM-5 (Power-Cooling-Mismatch test series). Thornton, D.E.; Zim- 
mermann, C.L.; Schwieder, D.H. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Oct 1978. Contract EY-76-C-07-1570. 80p. 
(TREE— 1234). Dep. NTIS, PC E03/MF E03. 

Recorded test data are presented for Test PCM-S5 of the 
Thermal Fuels Behavior Program Power-Cooling-Mismatch Test 
Series. The primary objectives of Test PCM-5 were to: (1) operate a 
nine-rod cluster in film boiling with the stabilized cladding tempera- 
ture of the center rod in the beta-zircaloy temperature range (T > 
1245 K) and (2) provide the potential for rod-to-rod interactions by 
allowing the cluster to remain in film boiling for a brief period of 
time. The data, presented in the form of graphs in engineering units, 
have been analyzed only to the extent necessary to ensure that they 
are reasonable and consistent. The purpose of this report is to make 
available the uninterpreted data from Test PCM-S for future data 
analysis and test reporting activities. 


10678 (NUREG/CR—0384) Advanced Two-Phase Instrumenta- 
tion Program quarterly progress report, January—March 1978, Tur- 
nage, K.G.; Jallouk, P.A. (Oak Ridge National Lab., TN (USA)). 29 
Sep 1978. Contract W-7405-ENG-26. 19p. (ORNL/NUREG/TM— 
250). Dep. NTIS, PC A02/MF AO1. 

Preliminary testing of advanced spool piece I in the ORNL 
two-phase air-water loop is described. Single-phase air and water 
calibration data and analyses are presented for several experimental 
drag target configurations. 


10679 (NUREG/CR—0398) Multirod burst test program prog- 
ress report, April—June 1978. Crowley, J.L. (Oak Ridge National 
Lab., TN (USA)). 13 Oct 1978. Contract W-7405-ENG-26. 35p. 
Dep. NTIS, PC A03/MF AO1. 

The burst test of the third (B-3) 4 x 4 bundle was aborted 
when excessive leakage of the lower glands developed on the 
scheduled test date. After extensive development tests, a replace- 
ment seal has been chosen, and special tools and procedures have 
been established for the repair in the very close confines of the lower 
bundle. The actual repair and burst test of B-3 are expected to take 
place early in the next report period. The preparation of software 
continues for the upgrading of the data-acquisition system from the 
present PDP-8, which uses FOCAL language, to the PDP-11, which 
uses FORTRAN. The design was completed and materials were 
ordered for incorporating a heated shroud in future single-rod tests. 


10680 (NUREG/CR—0453(Vol.1)) SIMMER-II: a computer 
program for LMFBR disrupted core analysis. Smith, L.L. (Los 
Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W-7405- 
ENG-36. 279p. (LA—7515-M(Vol.1)). Dep. NTIS, PC A13/MF 
AOl. 

Physical models, and numerical methods are presented for 
SIMMER-II, a computer program to predict the neutronic and fluid 
dynamic behavior of an LMFBR during a hypothetical core disrup- 
tive accident. Either the time-dependent multigroup neutron diffu- 
sion Or neutron transport equation is solved by the quasistatic 
method to predict the reactor neutronic behavior during the acci- 
dent. Cross sections depend on temperature and background cross 
sections. Three fields, a structure field, a liquid field, and a vapor 
field, are modeled to predict the fluid dynamic behavior of the 
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reactor. Each field consists of density components, to follow the 
material motion, and energy components, to predict the material 
temperatures. For typical accident calculations, the materials are 
fertile fuel, fissile fuel, stainless steel, sodium, control material, and 
fission gas. Heat, mass and momentum transfer are calculated among 
the three fields and their components. 


10681 (NUREG/CR—0453(Vol.2)) SIMMER-II: a computer 
program for LMFBR disrupted core analysis. Smith, L.L. (Los 
Alamos Scientific Lab., NM (USA)). Sep 1978. Contract W-7405- 
ENG-36. 321p. (LA—7515- M(Vol.2)). Dep. NTIS, PC Al4/MF 
AOl. 

Program description is presented for SIMMER-II, a comput- 
er program to predict the neutronic and fluid dynamic behavior of 
an LMFBR during a hypothetical core disruptive accident. Either 
the time-dependent multigroup neutron diffusion or neutron trans- 
port equation is solved by the quasistatic method to predict the 
reactor neutronic behavior during the accident. Cross sections 
depend on temperature and background cross sections. Three fields, 
a structure field, a liquid field, and a vapor field, are modeled to 
predict the fluid dynamic behavior of the reactor. Each field consists 
of density components, to follow the material motion, and energy 
components, to predict the material temperatures. For typical acci- 
dent calculations, the materials are fertile fuel, fissile fuel, stainless 
steel, sodium , control material, and fission gas. Heat, mass and 
momentum transfer are calculated among the three fields and their 
components. 


10682 (ORNL/TM—6558) Breeder reactor safety and core sys- 
tems programs. Progress report, April—June 1978. Fontana, M.H.; 
Wantland, J.L. (Oak Ridge National Lab., TN (USA)). Nov 1978. 
Contract W-7405-ENG-26. 86p. AT. 

This report covers progress made during April--June 1978 by 
the Breeder Reactor Safety and Core Systems Programs at Oak 
Ridge National Laboratory. Topics discussed are program coordina- 
tion, Thermal-Hydraulic Out-of-Reactor Safety (THORS) analysis 
and data evaluation, THORS facility operation, Sodium Boiling Test 
Facility (SBTF), material for fuel pin simulation, neutronics of a 
disrupted core, environmental assessment of alternate FBR fuels, 
model evaluation of breeder reactor radioactivity releases, Nuclear 
Safety Information Center, central computerized data base for breed- 
er reactor safety codes, and breeder reactor reliability data analysis 
center. 


10683 (PB—278535) Steady and transient natural convection 
with volumetric energy sources in a fluid layer bounded from below by 
a segment of a sphere. Annual report, July 1976—September 1977. 
Min, J.H.; Kulacki, F.A. (Ohio State Univ., Columbus (USA). Dept. 
of Mechanical Engineering). Mar 1978. Contract AT(49-24)-0149. 
109p. NTIS PC A06/MF AO1 

In the event of a core-melt accident in a nuclear power 
reactor, the possibility exists for the molten core material to form a 
lenticular shaped layer either at the bottom of the reactor vessel or 
in the ex-vessel containment. Such a layer will have a flat upper 
surface and a lower surface comprising a segment of a sphere. This 
report presents the results of an experimental study of natural 
convection in an internally heated, single-phase fluid layer bounded 
from below by a segment of a sphere. Steady-state heat transfer 
coefficients are determined as a function of the Rayleigh number for 
a range of layer geometries, i.e., various layer depths and aspect 
ratios. The thermal boundary conditions maintained throughout the 
study are an insulated, rigid lower boundary and an isothermal, rigid 
upper boundary. As a model of a possible core-melt configuration, 
the present experiments provide heat transfer data in a situation 
wherein the convective transport process conservatively represents 
any single-phase convective process that can occur in the core melt, 
thermal radiation within the core melt is absent, and all of the heat 
flow is upward. 


10684 (PB—279385) Anticipated transients without scram for 
light water reactors. Volume 2. Appendices. Technical staff report. 
(Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Safety). Apr 1978. 735p. (NUREG—0460-VOL-2). NTIS 
PC A99/MF AOl1. 

The report presents the results of a recently completed 
review and evaluation by the NRC staff of the extensive information 
that has been developed over the past ten years on the subject of 
anticipated transient without scram (ATWS) events and the manner 
in which they should be considered in the design and safety evalua- 
tion of nuclear power plants. This volume presents the appendices. 


10685 (PB—281762) Two-phase flow phenomena in nuclear reac- 
tor technology. Quarterly report, 1 September—30 November 1977. 
Lahey, R.T. Jr. (Rensselaer Polytechnic Inst., Troy, NY (USA). 
Dept. of Nuclear Engineering). Mar 1978. Contract AT(49-24)-0301. 
87p. NTIS PC A0S/MF AO1. 

Work performed to develop a more thorough undermedtand- 
ing of two-phase flow phenomena associated with certain hypotheti- 
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cal nuclear reactor accidents is summarized. Three major tasks are 
covered: development of two-phase flow instrumentation; detailed 
fluid mechanics of two-phase flow; and BWR emergency core 
cooling parallel channel effects. 


10686 (PB—283043) A model for condensation oscillations in a 
vertical pipe discharging steam into a subcooled water pool. Topical 
report October 1977—May 1978. Kowalchuk, W.; Sonin, A.A. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Dept. of Mechanical 
Engineering). Jun 1978. Contract NRC-04-77-011. 70p. NTIS PC 
A04/MF AOl1. 

Following a postulated loss-of-coolant accident (LOCA) in a 
boiling water reactor (BWR) plant, the steam from the ruptured line 
inside the reactor drywell passes via downcomer pipes into a water 
pool to condense. Excessive pressure buildup in the containment 
system is thereby prevented. When the steam mass flow rate is 
sufficiently high, the condensation will take place at the periphery of 
a turbulent steam jet which lies entirely outside the downcomer pipe 
exit, in the water pool. However, when the mass flow falls below a 
certain level, an unstable pulsating motion of the steam water 
interface occurs, with the interface moving in and out of the down- 
comer mouth. This is called chugging. Chugging is accompanied by 
large transient pressures in the surrounding fluid and on the pool 
boundaries. A simple, first-approximation model for chugging is 
presented. A relatively simple model is presented for the hydrodyna- 
mic oscillations which occur when steam is discharged from a 
vertical pipe into a subcooled water pool. Condensation is assumed 
to occur at the steam-water interface only, and the rate is assumed to 
be limited either by the turbulent convection of the latent heat into 
the water or by the kinetic transport of steam to the interface, 
whichever is the slower. Rate equations are postulated for both 
limits. The model neglects acoustic effects in the steam inside the 
downcomer, and deals with the hydrodynamics of the water pool in 
a simplified fashion. Sample calculations are presented for various 
assumed values of the empirical coefficients which appear in the 
condensation rate equations, and for various pipe lengths, submer- 
gences, loss coefficients, etc. Scaling laws are derived, and the 
prospects of small-scale modeling are discussed. 


10687 (PB—283381) Loca analyses annual report fiscal year 
1977. Technical report October 1976—September 1977. Berman, M.; 
Cole, R.K. Jr; Dike, L.; Eaton, R.R.; Steck, G.P. (Sandia Labs., 
Albuquerque, NM (USA)). Jun 1978. Contract AT(29-1)-789. 100p. 
(SAND—78-0637). NTIS PC A05/MF AOl1. 

Sensitivity studies of the response surface developed for a 
seven-variable, sparsely-noded set of RELAP calculations show (1) 
shape of input distribution less important than its mean and variance 
and (2) standard deviation less important than mean. A comparison 
of two models developed for the same problem shows the impor- 
tance of careful choice of evaluation points. It is also shown that the 
fast Fourier transform is a useful tool for determining the distribu- 
tion of a variable given by a quadratic response surface. Calculations 
have been completed for a series of two-dimensional wave propaga- 
tion problems using the CSQ and WHAM codes. The validity of the 
Streeter-Wylie method has been demonstrated. Evaluation of the 
Babcock and Wilcox CRAFT 2 code has begun. The RELAP code 
has been significantly modified to improve editing and plotting, to 
increase heat slab capacity, to correct some errors and to evaluate 
new slip and heat transfer models. Several nodalizations of UHI 
plants have been performed which investigated the calculated effects 
of one and two downcomer sections, different slip and quench 
models, and different water pack assumptions. These various models 
have been shown to significantly affect the calculated blowdown 
behavior during a LOCA. 


10688 (RE-P—78-073) Methods used and calculations of heating 
in the RIA tests. Young, T.E. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Aug 1978. Contract EY-76-C-07-1570. 36p. 
Dep. NTIS, PC A03/MF AO1. 

Energy-absorbed-per-fission values during 30 to 40 millisec- 
ond transients were calculated for three Reactivity Insertion Acci- 
dent (RIA) tests in the Power Burst Facility (PBF). The values 
obtained were 177.4 MeV/fission for four 5.7% enriched rods, 172.4 
MeV/fission for a single 20% enriched rod, and 173.8 MeV/fission 
for a single 5.8% enriched rod. Energy absorbed per fission in a 
single 5.8% rod after four hours of steady state operation was also 
determined to be 183.8 MeV/fission. 


10689 (SAND—75-0504) Safety and security of nuclear power 
reactors to acts of sabotage. (Sandia Labs., Albuquerque, NM (USA); 
Sandia Labs., Livermore, CA (USA)). Mar 1976. Contract EY-76-C- 
04-0789. 13p. Dep. NTIS, PC A02/MF AO1. 

A study has been made of the vulnerability of U.S. commer- 
cial light water reactor power plants to sabotage. The susceptibility 
of nuclear plants to sabotage and the consequences of a successful 
attack are compared with respect to other industrial and civil 
targets. Recommendations are given to further reduce the vulner- 
ability of nuclear power plants to sophisticated sabotage threats. 
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10690 (SAND—78-0342C) Methodology assessment: an over- 
view of the Qualification Testing Evaluation (QTE) Program. Luna, 
R.E.; Bonzon, L.L. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 15p. (CONF-781022—18). Dep. NTIS, 
PC A02/MF AOl1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

Methodology assessment is required to assure that the qualifi- 
cation testing applied to nuclear power plant safety systems is both 
realistic and conservative. This task is carried on throughout the 
nuclear industry, but NRC, through contracts with independent 
laboratories, has the principal role. Evaluating test methodologies 
poses problems for the laboratories because testing Class 1E equip- 
ment in new situations may produce component failures. Such 
failures have potential economic, regulatory, and political ramifica- 
tions for the nuclear industry and, therefore, careful consideration of 
program policy is required. An example of a methodology assess- 
ment program is the Qualification Testing Evaluation (QTE) Pro- 
gram supported by NRC at Sandia Laboratories. The program's 
scope encompasses: (1) assessment of LOCA testing methodologies 
including synergistic effects of combined environments and effects of 
test procedure; (2) determination of the radiation environment from 
accidents and its impact on the adequacy of radiation simulators; and 
(3) modeling of natural aging processes and their simulation by 
accelerated aging methods including synergistc effects of combined 
environments. 


10691 (SAND—78-0437C) In-reactor experiments on the cooling 
of fast reactor debris. Rivard, J.B. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 10p. (CONF-781022—8). 
Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

Following a reactor accident, particulate debris beds may be 
formed. The primary safety question is, ‘Will decay-heated debris 
beds be cooled by the overlying sodium, or will they again melt and 
threaten the containment.” This paper describes the first debris bed 
experiments using internally-heated oxide fuel in liquid sodium, 
summarizes the results from the first three in-reactor experiments, 
provides a description of an analysis of the sustained dryout phenom- 
enon which occurred during the third experiment, and offers an 
important conclusion on debris bed dryout. 


10692 (SAND—78-0457C) Light water reactor safeguards 
system evaluation. Varnado, G.B.; Ericson, D.M.; Bennett, H.A.; 
Hulme, B.L.; Daniel, S.L. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 9p. (CONF-781022—5). Dep. 
NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

A methodology for assessing the effectiveness of safeguards 
systems was developed and applied to a typical light water reactor 
plant. The relative importance of detection systems, barriers, re- 
sponse forces, and other safeguards system components was exam- 
ined in extensive parameter variation studies. 


10693 (SAND—78-0515C) Visual in-pile fuel disruption experi- 
ments. Cano, G.; Ostensen, R.W.; Young, M.F. (Sandia Labs., Albu- 
querque, NM (USA)). 1978. Contract EY-76-C-04-0789. 6p. (CONF- 
781022—7). Dep. NTIS, PC A02/MF AOl1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

An area of considerable importance in reactor safety concerns 
the early time fuel behavior in a loss-of-flow (LOF) accident in fast 
reactor systems. Redistribution of core materials, dependent on the 
mode of fuel pin disruption, can have a dominant effect on the 
probability of a subsequent energetic excursion. In an LOF, oc- 
cluded fission gases in the fuel may produce rapid clad and fuel 
dispersal following fuel heating. The net effect may be significant 
negative reactivity and a non-energetic accident termination. In the 
absence of dispersal, a recriticality may occur. Hypotheses of fuel 
disruption have included, among others, that the fuel could (1) break 
up into a "dust-cloud”, and disperse rapidly; (2) swell in the solid 
state, without rapid dispersal; (3) form a liquid froth and disperse 
rapidly; or (4) melt and slump with release of fission gas. In order to 
determine which of these hypotheses, if any, are correct, in-pile 
experiments and corresponding analyses have been conducted at 
Sandia Laboratories. This paper presents the first results from these 
experiments. 


10694 (SAND—78-1223C) Post-accident conditions: I. Fast re- 
actor debris bed experiments. II. Molten core penetration measure- 
ments, Rivard, J.B.; Sutherland, H.J. (Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 10p. (CONF- 
781022—6). Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 
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Following a fast reactor accident, particulate debris beds may 
be formed. The paper describes the first debris bed experiments 
using internally-heated oxide fuel in liquid sodium, summarizes the 
results from the first three in-reactor experiments, and offers an 
important conclusion on debris bed dryout. An acoustic technique is 
described which has been used to monitor the penetration of molten 
core materials into concrete. The measured initial penetration rate of 
the melt is of the order of 60 mm/min. 


10695 (SAND—78-1249C) Debris bed and sacrificial materials 
interactions at high temperatures. Plein, H.G.; Carlson, G.A. (Sandia 
Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 
Sp. (CONF-781105—48). Dep. NTIS, PC A02/MF AOI. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A series of high temperature furnace experiments were con- 
ducted to examine materials interactions under possible post-accident 
heat removal conditions following a hypothetical core disruptive 
accident. The study of material interaction within simulated dried- 
out debris beds and between such debris beds and candidate core 
retention materials produced results with significant reactor safety 
implications. Urania sintering dependence on particle size was exam- 
ined because sintering may determine characteristics of the crust 
between molten fuel and structural or sacrificial material. The be- 
havior of a mixed UO2/steel simulated debris bed was studied above 
the steel melting point. Finally the interaction of a particulate UO. 
bed with Harklase (98% MgO) brick was examined at various 
temperatures to determine the characteristics to be expected. 


10696 Thermal and hydraulic aspects of nuclear reactor safety. 
Volume I. Light water reactors. Jones, O.C. Jr.; Bankoff, S.G. (eds.). 
New York; American Society of Mechanical Engineers (1977). 345p. 
(CONF-771120—P1). $25.00 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Separate abstracts were prepared for the individual papers 
included. 


10697 (TID—28925) Test prediction of Semiscale Mod-3 base- 
line test S-07-6, Ybr-123-78. Ybarrondo, L.J. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 12 Sep 1978. Contract EY-76-C-07-1570. 18p. 
Dep. NTIS, PC E02/MF E02. 

The pretest prediction is presented for Test S-07-6 of the 
Semiscale Mod-3 baseline test series. The RELAP4 models of the 
Mod-3 system were developed in accordance with guidelines set 
fourth by an EG and G Idaho test prediction review committee. 
Since adherence to the guidelines tends to standardize the models 
and code options selected, the analyses presented satisfy the require- 
ments for pretest predictions by both the Semiscale Program and the 
Code Assessment and Applications Program. Test S-07-6 is the sixth 
test in the initial Mod-3 test series. The heated length of the core is 
3.65 m. The system is configured with an upper head simulator on 
the vessel and with an active pump and an active steam generator in 
the broken loop. Test S-07-6 will be a 200% double-ended cold leg 
break simulation with initial conditions of 2.0 MW core power, 9.77 
kg/s core mass flow rate, 37 K fluid temperature rise across the core 
and 15.5 MPa system pressure. The test will be an integral blow- 
down and reflood transient with cold leg injection. 


10698 (UCRL—80873) Vent clearing during a simulated loss-of- 
coolant accident in Mark I boiling-water-reactor pressure-suppression 
system. Pitts, J.H.; McCauley, E.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 14 Feb 1978. Contract W-7405- 
ENG-48. 16p. (CONF-781022—4). Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The response of the pressure-suspension containment system 
of Mark I boiling-water reactors to a loss-of-coolant accident 
(LOCA) is being studied. This response is a design basis for light- 
water nuclear reactors. Part of the study is being carried out on a / 
s-scale experimental facility that models the pressure-suppression 
containment system of the Peach Bottom 2 nuclear power plant. The 
test series reported here focused on the initial or air-clearing phase of 
a hypothetical LOCA. Measured forces, measured pressures, and the 
hydrodynamic phenomena (observed with high-speed cameras) 
show a logical interrelationship. 


10699 (UNI-SA—45) Radiation exposure usage accountability 
and impact with respect to ALAP (ALARA) analysis. Williams, M.C. 
(United Nuclear Industries, Inc., Richland, WA (USA)). 1978. Con- 
tract EY-76-C-06-1857. 8p. (CONF-781004—3). Dep. NTIS, PC 
A02/MF AO1. 

From Nuclear meeting; Basel, Switzerland (3 Oct 1978). 

A unique method has been developed for radiation exposure 
usage accounting. This method accounts for exposure usage by 
specific job and working crafts. The accounting system provides 
information for use in job planning, exposure resource management, 
and ALAP (ALARA) analysis. It provides justification for ALAP 
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expenditures, documentation of the effectiveness of exposure reduc- 
tion efforts, and can be used to establish priorities for ALAP efforts. 


10700 Safety of nuclear power plants - The aim of theoretical and 
experimental accident analysis and important criterion for the overall 
power plant design. Adam, E.; Carl, H.; Heitsch, M.; Lehmann, A.; 
Mueller, R.; Schwarz, M. (Technische Univ., Dresden (German 
Democratic Republic). Sektion Energieumwandlung). Kernenergie; 
21: No. 9, 275-278(Sep 1978). (In German). 

The nuclear risk potential of a reactor poses increasing re- 
quirements on the safety of the power plant. With scientific accident 
analysis a method has been developed to investigate possible acci- 
dents and to limit their impact by technical counter-measures. Re- 
sults of theoretical and experimental investigations of a loss-of- 
coolant accident in a pressurized water reactor are presented consid- 
ering fission product release from fuel pins, impact on ZrNb-1 fuel 
claddings, thermohydraulic behaviour of the coolant circuit, impact 
on the containment. Regarding the fast breeder reactor accidents are 
considered which can cause thermal overheating of the core. The 
investigations are releated to design versions of the sodium cooled 
and the helium cooled fast breeder reactor with direct cycle and one 
turbine set. Finally, conclusions are drawn for the safety design of 
the plant as a whole. 


10701 Probability of loss of de power following ac failure in a 
nuclear power plant. Chun, J.; Apostolakis, G.E. (Univ. of California, 
Los Angeles). Nucl. Technol.; 40: No. 2, 149-158(Sep 1978). 

The probability of failure of the battery system in a nuclear 
power plant is investigated under the assumption of total loss of ac 
power. This failure is the result of overheating of the battery cells 
due to the loss of ventilation that follows ac blackout (environmental 
common cause failure). The temperature of each cell and the design 
limit temperature are treated as random variables, and failure is 
assumed to occur when the former exceeds the latter. The distribu- 
tions of these random variables are assessed using a simple thermal 
model, available data, and engineering judgment. 


10702 Emergency feed system for cooling nuclear reactor instal- 
lations. Schilling, R. (to Kraftwerk Union AG). US Patent 4,104,119. 
1 Aug 1978. Priority date 18 Feb 1976, German, Federal Republic of 
(F.R. Germany). 6p. 

An emergency feed system for cooling nuclear reactor instal- 
lations is described having a vessel for containing deionate which is 
fed to a steam generator through an emergency feed pump having a 
suction line connected to the vessel includes a circulating line 
extending at one end thereof from the vessel and having connected 
therein a circulating pump and heat exchanger means for cooling 
components of the emergency feed system, valve means connected 
to the other end of the circulating line, and a pair of lines both 
extending from the valve means and connected, respectively, to the 
suction line of the emergency feed pump and to a drainage system. 


10703 Experimental study of the behaviour of ZrNb1 fuel clad- 
ding in the low-pressure phase during a loss-of-coolant accident in a 
pressurized water reactor. Adam, E.; Carl, H. (Technische Univ., 
Dresden (German Democratic Republic). Sektion Energieumwand- 
lung). Kernenergie; 21: No. 8, 237-239(Aug 1978). (In German). 

Derived from the actual objectives of safety research in 
nuclear power plants, results of studies of the behaviour of ZrNb1 
fuel cladding are given for different experimental conditions. The 
results involving 250 cladding specimens are discussed, conclusions 
are drawn with regard to safety and advanced objectives are given. 


10704 Potential radiological consequences of a multiple steam 
generator tube rupture. Fray, R.R. (Pacific Gas and Electric Co., San 
Francisco). Nucl. Technol.; 40: No. 1, 52-61(Aug 1978). 

The range of radiological consequences that could result from 
a multiple steam generator tube rupture event has been examined. 
Efforts to obtain thermal hydraulic data for the multiple tube rupture 
event were only partially successful. Lacking a detailed knowledge 
of the thermal-hydraulic characteristics of a multiple tube rupture 
event, a three-variable parametric study was performed. Both thy- 
roid and whole-body exposures were determined as a function of 
integrated primary to secondary flow and integrated secondary relief 
valve flow. For all cases considered, calculated exposures were 
below guidelines specified in 1OCFR100 and far below a level where 
injury might be expected. On this basis and considering the conser- 
vatism employed in the exposure estimates, it was concluded that a 
multiple tube rupture event would not endanger the health and 
safety of the public. Furthermore, it would be overly conservative, 
in view of the significantly lower likelihood of a multiple tube 
rupture event, to base primary coolant technical specifications for 
iodine on a multiple tube rupture event and a limit of a 1.5-rem 
thyroid exposure at the site boundary. 


10705 Fuel and fission gas response to simulated thermal tran- 
sients: experimental results and correlation with fission gas release and 
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swelling model. Bandyopadhyay, G. (Argonne National Lab., IL). 
Nucl. Technol.; 40: No. 1, 62-78(Aug 1978). 

To evaluate the role of fission gas in hypothetical core 
disruptive accidents, experimental and analytical information de- 
scribing the fission gas behavior in rapid temperature transients is 
urgently needed. A direct-electrical-heating apparatus was used to 
obtain information on the fission gas behavior and the response of 
mixed-oxide fuel elements to simulated thermal transient conditions. 
The experimental results indicate that fission gas response and swell- 
ing behavior are strongly dependent on the transient heating rate, 
and that fission gas can contribute significantly to the failure of a fuel 
stack during a temperature transient. The microstructural results 
from these tests were subsequently used to perform a limited verifi- 
cation of the fission gas release and swelling code, FRAS, which 
was developed to describe the fission gas release behavior in rapid 
temperature transients. A comparison of the measured intragranular 
bubble sizes (and in some cases bubble densities) with the calculated 
bubble sizes (and densities) revealed that the current version of the 
FRAS code is inadequate in some transient conditions. A nonequili- 
brium of bubble coalescence may be necessary to describe the fission 
gas behavior in such temperature transients. 


10706 Effects of recent modeling developments in prompt burst 
hypothetical core disruptive accident calculations. Sienicki, J.J.; 
Abramson, P.B. (Argonne National Lab., IL). Nucl. Technol.; 40: 
No. 1, 106-115(Aug 1978). 

The main objective of the development of multifield, multi- 
component thermohydrodynamic computer codes is the detailed 
study of hypothetical core disruptive accidents (HCDAs) in liquid- 
metal fast breeder reactors. The main contributions such codes are 
expected to make are the inclusion of detailed modeling of the 
relative motion of liquid and vapor (slip), the inclusion of modeling 
of nonequilibrium/nonsaturation thermodynamics, and the use of 
more detailed neutronics methods. Scoping studies of the importance 
of including these phenomena performed with the parametric two- 
field, two-component coupled neutronic/thermodynamic/hydrodyn- 
amic code FX2-TWOPOOL indicate for the prompt burst portion of 
an HCDA that: (1) Vapor-liquid slip plays a relatively insignificant 
role in establishing energetics, implying that analyses that do not 
model vapor-liquid slip may be adequate. Furthermore, if conditions 
of saturation are assumed to be maintained, calculations that do not 
permit vapor-liquid slip appear to be conservative. (2) The modeling 
of conduction-limited fuel vaporization and condensation causes the 
energetics to be highly sensitive to variations in the droplet size (i.e., 
in the parametric values) for the sizes of interest in HCDA analysis. 
Care must therefore be exercised in the inclusion of this phenomenon 
in energetics calculations. (GB) Insignificant differences are observed 
between the use of space-time kinetics (quasi- static diffusion theory) 
and point kinetics, indicating again that point kinetics is normally 
adequate for analysis of the prompt burst portion of an HCDA. (4) 
No significant differences were found to result from assuming that 
delayed neutron precursors remain stationary where they are created 
rather than assuming that they move together with fuel. (5) There is 
no need for implicit coupling between the neutronics and the hydro- 
dynamics/thermodynamics routines, even outside the prompt burst 
portion. 


10707 Quantitative comparison of solidification analysis for 
single-component and mixed-oxide fuels. Welch, T.D. (Oak Ridge 
National Lab., TN); Cronenberg, A.W. (Univ. of New Mexico, 
Albuquerque). Nucl. Sci. Eng.; 67: No. 2, 263-269(Aug 1978). 

An important question to the liquid-metal fast breeder reactor 
safety program is a description of molten fuel dynamics, or, more 
specifically, whether fuel will freeze locally on structural material 
within the reactor core, preventing dispersal and nuclear shutdown, 
or in the extremities of the fuel assembly. A comparison is made 
between the solidification processes for single-component (i.e., UO2) 
and mixed-oxide fuel [i.e., (U,Pu)O2] by solving a Stefan-type prob- 
lem for both pure and binary alloy solidification. Analytic calcula- 
tions indicate that the freezing rate of the mixed fuel is not signifi- 
cantly different from that for the single-component system; thus, 
single-front analysis may be used for such mixed-oxide fuels in 
assessing safety questions associated with solidification phenomena. 


10708 Engineering of nuclear power facilities for earthquake 
loads. Hadjian, A.H. (Bechtel Corp., Los Angeles, Calif. (USA)). 
Nucl. Eng. Des.; 48: No. 1, 21-47(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The state-of-knowledge to engineer nuclear power facilities 
for earthquake loads is reviewed as it was collectively presented at 
the fourth SMiRT Conference. All aspects of the design process are 
critically examined starting with the definition of ground motion. 
Both past achievements in each of the several areas of endeavor, and 
the gaps in our knowledge that need further research and study are 
emphasized. Several alternatives to above ground facilities are re- 
viewed, and issues are raised regarding easy solutions to very 
complex problems associated with these alternatives. Some questions 
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that must be answered when, and if, earthquakes are predicted, both 
with regards to existing and to future plants, are raised. It is 
concluded that major strides have been taken during the last decade, 
and the future holds many challenges to the profession. 


10709 Evaluation of computational techniques for LMFBR safety 
analysis. Herrmann, W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)); Gross, M. (Science Applications, Inc., Oakland, Calif. 
(USA)). Nucl. Eng. Des.; 48: No. 1, 81-95(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Analysis of Primary Containment Transients (APRICOT) is 
an ERDA sponsored project in which a variety of reactor safety 
analysis groups around the world have been invited to participate by 
performing calculations to verify capabilities of large computer 
codes used to analyze postulated core disruptive accidents of liquid 
metal fast breeder reactors. Nine groups have performed calculations 
of the first three problems which were set, using ten computer 
codes. Two problems were simple test problems for which analytical 
solutions exist, namely an ideal gas shock tube, and a suddenly 
pressurized spherical cavity in an infinite elastic medium. The third 
problem concerns an explosion in a partially water-filled over-strong 
cylindrical containment vessel for which experimental data exist. A 
critique of the results of these calculations is given in this paper. 


10710 New discrete models and their application to seismic re- 
sponse analysis of structures. Kawai, T. (Tokyo Univ. (Japan). Inst. 
of Industrial Science). Nucl. Eng. Des.; 48: No. 1, 207-229(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

New discrete models and their application to seismic response 
analysis of structures are discussed in this paper. These models 
consist of a finite number of small rigid bodies connected with 
springs distributed over the contact area of two neighbouring bodies. 
In general, the size of stiffness matrices of these elements are at most 
(6x6) which is equal to or even smaller than 1/2 of those of 
conventional finite elements so that considerable reduction of com- 
puting time can be expected. Effectiveness of these elements in 
nonlinear structural analysis, especially dynamic response analysis of 
structures is demonstrated by several numerical examples. 


10711 Economic effect of increased seismic load on nuclear 
power plant design and construction costs. Stevenson, J.D. (J.D. 
Stevenson Consultants Division, A.G. McKee and Co., Cleveland, 
Ohio, USA). Nucl. Eng. Des.; 48: No. 1, 231-243(Jun 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

This paper identifies those LWR nuclear power plant compo- 
nents and structures whose costs are affected by current US seismic 
design requirements typically identified as seismic category I. It then 
develops a cost differential estimate affecting both engineering 
design as well as construction costs between a nominal 0.1g oper- 
ational basis earthquake zero period ground acceleration and 0.3g 
OBE, ZPGA. The conclusion reached is that incremental nuclear 
total power plant costs increase in the range of 5.5-6.5% as a 
function of increased seismic design loads in going from a 0.2g safe 
shutdown earthquake zero period ground acceleration to 0.6g. 


10712 Publication concerning the draft of a technical safety 
guideline for nuclear power plants (Safety Guide) of the International 
Atomic Energy Agency. Dated May 16th, 1978. Bundesanzeiger; 30: 
No. 95, 1(May 1978). (In German). 

The possibility to propose amendments to the ‘Safety Guide 
on the Conduct of Regulatory Review and Assessment during the 
Licensing Progress (SG-G3)' is presented. 


10713 Publication concerning the draft of a technical safety 
guideline for nuclear power plants (Safety Guide) of the International 
Atomic Energy Agency. Dated April 12th, 1978. Bundesanzeiger; 30: 
No. 74, 1(Apr 1978). (In German). 

Possibility to propose amendments to the ‘Safety Guide on 
Quality Assurance for Procurement of Items and Services for Nucle- 
ar Power Plants (SG-QA 3)’. 


10714 Publication of a technical safety regulation of the Kern- 
technischer Ausschuss. Dated March 17th, 1978. Bundesanzeiger; 30: 
No. 72, 1(Apr 1978). (In German). 

The regulation concerns the contents and the layout of the 
Operating manual for stationary nuclear power plants. The manual 
has to contain for shift personnel and for the technical staff all the 
instructions concerning operation and safety which are required for 
routine operation and in case of incidents, including all regulations 
valid within the power plant in question. 


10715 Control-technical digital computer programme for a stand- 
ard pressurized-water reactor. Keutner, H. (Technische Univ. Berlin 
(Germany, F.R.). Inst. fuer Kerntechnik). Elektr. Energ. Tech.; 23: 
No. 3, 96-97(Apr 1978). (In German). 
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The dynamic behaviour of the standard pressurized-water 
reactor on both circuits with all important components are to be 
reproduced in this digital computer programme. As this programme 
is called up for accident calculations, all essential dynamic aspects 
are considered which are valid for a few minutes once the accident 
has occured. Simplifications in setting up the individual mathemat- 
ical-physical models have been introduced in such a way that 
‘sensible’ calculation times arise for representative faults so that 
statements can be made on the influencing control mechanisms in 
accident calculations and one can recognize a further trend of the 
process parameters or state variables. A compled differential (Dgl.) 
and algebraic (Agl.) equation system results when setting up the 
equations (qgl.) which is solved numerically. 


10716 CLAYMORE code and its use for describing coolant 
boiling in LMFBR subassemblies. Gregory, C.V.; Lord, D.J. 
(UKAEA, Dounreay. Nuclear Power Development Establishment). 
Nucl. Energy; 17: No. 2, 107-114(Apr 1978). 

The interest in subassembly incidents as an important factor in 
liquid metal fast breeder reactor safety analysis has led to the 
development of the CLAYMORE code at the Dounreay Nuclear 
Power Development Establishment. The code contains a simple 
boiling model and, being derived from SABRE, is able to describe 
recirculating flows in subchannel geometries. The code is briefly 
described, particular attention being paid to the homogeneous boil- 
ing model and the method adopted for the inclusion of slip, and 
results from a range of calculations are presented. The results are 
used to demonstrate the influence on the description of boiling of 
three inherent uncertainties in the code, provided by lack of knowl- 
edge on inter-channel mixing, by the assumption of a bundle geome- 
try unaffected by the temperature field, and, for blockage calcula- 
tions, by the difficulty in assessing the magnitude of the leakage flow 
through the blockage. 


10717 Design of the core catcher system for the fast breeder 
reactor SNR 300. Keintzel, G. (Steinmueller (L. u. C.) G.m.b.H., 
Gummersbach (Germany, F.R.)); Rothfuss, H. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.)). Kerntechnik; 20: No. 3, 127-134(Mar 1978). (In 
German). 

The core catcher system of the sodium-cooled fast breeder 
reactor SNR 300 is intended to limit the consequences of a hydpoth- 
etical core-melt accident and, as such, is relevant from the safety 
viewpoint. This paper describes the functions, concept and design of 
this system and presents a few examples illustrating the extreme 
conditions for which this system is designed. 


10718 Full-pressure containment for the Muelheim-Kaerlich 
power plant. Kalkoffen, F.; Lehmann, J. (Brown, Boveri und Cie 
A.G., Mannheim (Germany, F.R.)). Sicherheitsingenieur; 9: No. 2, 22- 
26(Feb 1978). (In German). 

The construction and assembly of the gastight steel shell with 
a diameter of 56 m and a wall thickness of 30 mm are described. 


10719 Acoustic measurements of the boiling stability tests on 
THORS sodium loop. Sheen, S.H.; Bobis, J.P.; Carey, W.M. (Ar- 
gonne National Lab., IL). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 255- 
258(Feb 1978). 

Acoustic data of boiling stability tests on the THORS (Ther- 
mal-Hydraulic Out-of-Reactor Safety) facility were obtained using 
three sodium-immersible high temperature microphones. The data 
was analyzed in both the time and frequency domains and provides 
the following information: (1) the acoustic signal due to sodium 
boiling was clearly observed; (2) the signal level and the repetition 
rate of boiling pulses are directly proportional to the applied heat 
flux; (3) a typical boiling pulse consists of a high frequency signal 
due mainly to the bubble collapses and a low frequency void 
oscillation; (4) the frequency spectra of the boiling and background 
pulses can be mostly assigned to various acoustic resonance frequen- 
cies of the THORS loop. The characterization of these data is 
pertinent to the design of sodium boiling detection systems. 


10720 Brandschutz im Kraftwerk. VGB-Empfehlung. (Fire pro- 
tection in power plants. VGB recommendation). Essen; VGB- 
Kraftwerkstechnik GmbH (1978). 76p. (In German). 

This recommendation pertains to conventional power plants 
and may also be applied to conventional systems in nuclear power 
plants. The recommendation will give hints for the prevention and 
fighting of fires in thermal power plants. As the course of a fire 
cannot be predicted, there is no standard formula for necessary and 
successful fire protection. This recommendation may be used as a 
basis for a fire prevention concept which takes account of the special 
characteristics of power plants. This fire prevention concept can 
only be reached by an interdisciplinary cooperation of all fields. 


10721 Riskvaerdering. Underlagsrapporter till rapport om mil- 
joeeffekter och risker vid utnyttjande av energi fraan Expertgruppen 
foer saekrhet och miljoe. (Risk assessment. Basic documents for the 
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preparation of the report ‘Energy, Health, environment, and safety 
hazards’ by the Swedish Energy ion). Stockholm, Sweden; 
Allmaenna Foerlaget, Stockholm (1978). 300p. (In Swedish, Norwe- 
gian). 

This report contains several essays on the rational ways of 
assessing the hazards, and choosing, the future energy production 
systems. Theories of decision analysis are touched upon by a number 
of authors and the fault tree statistical method is described. The 
Rasmussen report (WASH-1400) and a few related papers are dis- 
cussed. As an example of the risks of advanced technological sys- 
tems, the air traffic safety is accounted for. 


10722 Nuclear power plant. Michel, E. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,321,846/B/. 3 Nov 1977. 3p. (In German). 

The invention pertains to an improvement of the nuclear 
power plant described in patent No. 2258226, where the pressure 
vessel as well as the cooling circuit are enclosed by a common 
pressure-proof, heat-insulating shell. According to the invention, this 
shell consists of several layers of the pressure-proof, heat-insulating 
material and is subdivided in axial direction of the reactor pressure 
vessel. It is of advantage to enclose the main coolant lines with steel 
rings in the region of the concrete shield. 


10723 Basic approaches to the solution of NPP safety problems 
in the Soviet Union. Sidorenko, V.A.; Kovalevich, O.M.; Kramerov, 
A.Ya.; Bagdasarov, Yu.E. At. Energ. (USSR); 43: No. 5, 360- 
365(Nov 1977). (In Russian). 

Technical means and organizational structure to provide for 
radiation safety of nuclear power plants in the USSR are considered. 
The evolution of some technical means such as equipment quality 
and quality control during fabrication and mounting is illustrated. 
Among the present techniques for continuous control of equipment 
during operation, the following are emphasized: acoustic testing and 
neutron noise analysis. The development of protective and accident 
localization devices such as emergency shut-down systems, pres- 
tressed containments increases radiation safety of NPP. A trend in 
the development of protective measures is pointed out that enables 
to simplify emergency shut-down systems and accident localization 
devices -the creation of disassembling structural components. These 
components are designed for holding all the main potentially hazard 
components of the primary circuit in case of rupture and for reduc- 
ing the loss of coolant. The peculiarities of safety of nuclear power 
plants with various types of reactors (UWER, RBMK and FBR 
type) are considered. The improvements in technical means for 
safety ensurance and development of well organized structure of 
institutions responsible for it result in a new approach to safety limits 
and finally to the maximum credible accident notion itself. 


10724 Safety against bursting of reactor pressure vessel nozzles 
under internal pressure. Stahlberg, R. (Technischer Ueberwachungs- 
Verein Rheinland e.V., Koeln (Germany, F.R.). Inst. fuer Material- 
pruefung und Chemie). Arch. Eisenhuettenwes.; 48: No. 10, 547- 
549(Oct 1977). (In German). 

An assessment using fracture mechanics methods is made of 
nozzle corner cracks of reactor pressure vessels under internal 
bursting load. A calculation, with the aid of a finite element pro- 
gram, of stress-intensity factors K for different cracks presumed at 
the inside corner of a coolant inlet nozzle of a pressurized-water 
reactor. Special elements are introduced for the crack tip range and 
also of precise methods for the derivation of K values for four 
different crack sizes along with their deviations around the crack 
profile. The calculated K factors are compared with the results for 
different crack-affected models, partly using approximation solu- 
tions. 

10725 Nuclear power plant with containment. Keller, W.; 
Ropers, J.; Krueger, J.; Schabert, H.P. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,220,491/B/. 29 Sep 1977. 6p. (In German). 

The concept allows remotely handled refuelling without en- 
tering the containment and thus reduces the time necessary for it, i.e. 
the outage time of the nuclear power plant. Everything is remote- 
handfled, controlled by television inside the containment, and out- 
side of it by direct sight. From the pit, a horizontal refuelling slot 
leads through the containment into the floodable room of a charging 
device on the outside. This room, by means of a loading hatch, can 
be tightly connected with a transport cask moved under it. A lifting 
device lifts new fuel assemblies from this cask or lowers irradiated 
ones down into it. A lifting equipment over the fuel pit moves 
cooled-down fuel assemblies from a vertical to a horizontal position 
for passing them through the refuelling slot or puts down newly 
arrived assemblies in a vertical position in the storage rack of the pit, 
from where they are taken up by the refuelling machine of the 
reactor. The charging device with lifting device, swiveling device, 
floodable room, and underlying room for the passage of the trans- 
port casket are contained in a part of a building attached to the 
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containment. It may also be contained in a shell structure essentially 
enclosing the containment at some distance. 


10726 Emergency feedwater system for cooling nuclear reactor 
facilities. Schilling, R. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,606,469/A/. 1 Sep 
1977. 7p. (In German). 

An improvement of the emergency feedwater system is pro- 
posed which, in case of an accident, must operate automatically and 
which is not only sufficient to cool not only the reactor core but also 
other auxiliary systems (emergency feed diesels etc.). According to 
the invention a recirculation line, beginning at the feed water tank 
and leading past the recirculation pump and the heat exchanger to a 
valve configuration, is provided for, from which the suction line of 
the emergency feed pump and the drain system can be reached. 


10727 Nuclear power plant. Schabert, H.P.; Boehm, B. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,554,180/A/. 16 Jun 1977. 15p. (In German). 

An emergency cooling system independent of river water 
loops is described which has an independent heat sink (here, the 
atmosphere) and can be used in PWR reactors. The plant has two 
cooling loops connected in series via a heat exchanger. The second- 
ary loop has another heat exchanger for emergency cooling which, 
according to the invention, is a steam reformer for the generation of 
low-pressure steam. The low-pressure circuit has a feedwater source 
(storage tank) independent of the primary cooling system on its inlet 
side and a blow-off line leading into the open on its outlet side. 


10728 Nuclear power plant, Michel, E.; Ruf, R.; Dorner, H. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.). Bereich MHalbleiter). German(FRG) Patent 
2,258,226/0/. 2 Jun 1977. 7p. (In German). 

In order to increase the safety of a nuclear power plant with a 
coolant loop where some components are arranged outside the 
reactor pressure vessel it is proposed to construct the pressure-tight, 
heat-insulating shell around these components of insulation-concrete 
ring segments which may be cased in steel sheets. In addition, the 
cylindrical components and their concrete shell will be enclosed in 
steel cylinders. This arrangement increases the plant's reliability in 
service without reducing the accessibility for repair work. 


10729 Blowdown of a recirculating loop with heat addition. Arri- 
son, N.L.; Hancox, W.T.; Sulstisky, M.T. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment); Banerjee, S. (McMaster Univ., Hamilton, Ontario 
(Canada)). pp 77-82 of Heat and fluid flow in water reactor safety. 
London; Mechanical Engineering Pub. for the Institution of Me- 
chanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Experimental data are presented for blowdown of a recircu- 
lating water loop containing two pumps, two heated sections and 
two heated exchangers arranged in a ‘figure-of-eight’ geometry. The 
break size was varied and complete sets of data were obtained with 
pumps operating and bypassed. Predictions by the RODFLOW code 
are shown to be in good agreement with the data. 


10730 Analytical approximations to the rewetting rate of over- 
heated composite fuel pins under low pressure, high temperature 
conditions. Blackburn, D.; Pearson, K.G. (UKAEA Reactor Group, 
Winfrith. Atomic Energy Establishment). pp 39-46 of Heat and fluid 
flow in water reactor safety. London; Mechanical Engineering Pub. 
for the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

This paper presents analytic and finite difference results of the 
effect of stored heat in the fill material (eg U02) on the rewetting rate 
of overheated composite pins containing a gas-gap between the 
cladding and fill. Without a gas-gap a reduction of the rewetting rate 
up to a factor of four compared with an empty tube is predicted in 
agreement with experimental results. The analytic method assumes 
that the conductivity of the filler is small compared to that of the 
clad, but plausible arguments are advanced for extrapolation to high 
conductivity filler, based on the observation that there is a broad 
minimum in the curve of re-wetting rate against the ratio of fill/clad 
thermal diffusivities. 


10731 Up-flow and down-flow burnout. Cumo, M.; Bertoni, R. 
(Rome Univ. (Italy)); Cipriani, R.; Palazzi, G. (Comitato Nazionale 
per l’Energia Nucleare, Casaccia (Italy). Centro di Studi Nucleari). 
pp 183-197 of Heat and fluid flow in water reactor safety. London; 
Mechanical Engineering Pub. for the Institution of Mechanical Engi- 
neers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

The effects of buoyancy force on the burn-out phenomenon 
have been studied with Freon 12 at low mass flow-rates. The critical 
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heat flow is higher in up-flow than in down-flow (up to 35%) and 
this difference depends on the flow patterns occurring along the 
tube. The main influence of the buoyancy force seems to be localized 
in subcooled and bubble flow regions. A correlation between crisis 
qualities in down-flow and in up-flow has been obtained for these 
parameter ranges: - specific mass flow-rate G, 100 + 1000 kg/m?s; 
pressure 0.25 < p/psub(cr) < 0.60; inlet quality -0.40 < Xsubtin) < 
+ 0.20. 


10732 Some limitations on the use of the assumption of thermal 
equilibrium between phases: a comparison between theory and experi- 
ments on simple water filled systems. Edwards, A.R.; Mather, D.J.; 
Flanagan, S.; Martin, D. (UKAEA Safety and Reliability Director- 
ate, Culcheth). pp 27-32 of Heat and fluid flow in water reactor 
safety. London; Mechanical Engineering Pub. for the Institution of 
Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Calculations based on the alternative assumptions of equal or 
unequal phase temperatures are compared with measurements from 
depressurization experiments on two geometrically simple systems. 
Water conditions approximated to those in typical water cooled 
reactors. In general, a thermal non-equilibrium model was required 
to get agreement with the early transient conditions, when local void 
fractions were close to zero. But the simple equilibrium assumption 
proved to be adequate for the longer term calculation of pressure 
history, however, the transient two-phase frictional losses appear to 
be underestimated. 


10733 Computer codes in water reactor safety: problems in mod- 
eling of loss-of-coolant accident. Fabic, S. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA)). pp 69-76 of Heat and fluid flow 
in water reactor safety. London; Mechanical Engineering Pub. for 
the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Problems in the Best Estimate modeling of the loss-of-coolant 
accident for Pressurized Water Reactors are reviewed, for both 
existing and advanced systems codes now under development. 


10734 Determination of mass flow rate and quality using a tur- 
bine meter and a venturi. Frank, R.; Mazars, J.; Ricque, R. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France)). pp 63-68 of 
Heat and fluid flow in water reactor safety. London; Mechanical 
Engineering Pub. for the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

It is necessary, in blowdown experiments, to measure accu- 
rately the mass flow rate, the quality and the void fraction in two 
phase flow, at some points of the installation. A method of determin- 
ing the mass flow and the quality is proposed using a venturi and a 
turbine meter. These two instruments are studied and calibrated in 
steady state two phase flow. A model of interpretation of each of 
these devices is proposed and the procedure used to determine the 
mass flow rate and quality is explained and illustrated in some cases. 


10735 Two-phase performance characteristics of a PWR primary 
pump under LOCA conditions. Grison, P.; Lauro, J.F. (Electricite de 
France, 78 - Chatou. Direction des Etudes et Recherches). pp 83-88 
of Heat and fluid flow in water reactor safety. London; Mechanical 
Engineering Pub. for the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

A mathematical model, based on the Euler’s theory and a 
limited flashing, is presented for the flow calculation through a 
pump working in two-phase conditions, Similarity criteria for repre- 
sentative experimental conditions are studied. The experimental test 
loop and the first experimental results are described. 


10736 Heat transfer in the vicinity of a partial flow blockage in a 
reactor core. Hall, W.B.; Ioannou, G.P.; Turner, J.T. (Manchester 
Univ. (UK). Simon Engineering Labs.). pp 143-147 of Heat and fluid 
flow in water reactor safety. London; Mechanical Engineering Pub. 
for the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Experiments on an electrically heated model of a group of 
‘ballooned’ fuel elements have yielded data on pressure drop and 
heat transfer which can be used to predict temperatures in a reactor 
core under conditions of single phase steam cooling. In contrast to 
cladding deformation that are short in the axial direction, and which 
sometimes reduce cladding temperatures, the deformation tested 
show significant increase in temperature. A tentative method of 
generalising the data to deal with different configurations of block- 
age is proposed. 


10737 Description of the drift flux model in the LOCA codes 
RELAPUK. Holmes, J.A. (UKAEA Reactor Group, Winfrith. 
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Atomic Energy Establishment). pp 103-108 of Heat and fluid flow in 
water reactor safety. London; Mechanical Engineering Pub. for the 
Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

A numerical technique for modelling the effects of drift flux 
in vertical channels is described, which has been included in the 
LOCA code RELAP-UK. A drift flux correlation resolves the net 
flow rate of fluid of specified thermo-dynamic properties into the 
individual flow rates of the gas and liquid phases. It is based on the 
assumption that the difference in the average velocities of the two 
phases is a results of the linear superposition of the profile slip and 
the local slip. The profile slip may be obtained from a choice of 
profile slip correlations, which includes the flow-dependent Bryce 
correlation designed to preserve the hyperbolicity of the fluid con- 
servation equations at high flow rates. The local slip is calculated 
from the Wallis flooding correlation, modified at low void fractions 
to be consistent with the analysis of Zuber and Findlay. Compari- 
sons are given between the drift flux correlation, using the Bryce 
profile slip correlation, and certain sets of published experimental 
data. 


10738 Reflood experiments with bundles of ballooned rods. Ihle, 
P.; Malang, S.; Rust, K. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Reaktorbauelemente). pp 149-151 of Heat and 
fluid flow in water reactor safety. London; Mechanical Engineering 
Pub. for the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Experiments simulating the reflood phase of a loss-of-coolant 
accident in a pressurized water reactor have been performed. The 
particular aim of the project is to investigate the influence of size and 
shape of coolant channel blockages upon the cooling conditions. In a 
first step a row of five heater rods was used for base line tests 
without coolant channel blockages and with a perforated plate as 
blockage simulator. The effect of droplet dispersion in the two-phase 
flow caused by the blockage is described. The transients of heat 
transfer coefficient, heat flux, and stored heat are compared with the 
results of tests with unblocked coolant channels. 


10739 Effect of non-uniform axial heat flux on critical power. 
Lahey, R.T. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA)); 
Gonzalez-Santalo, J.M. (Universidad Autonoma Metropolitana-Az- 
capotzalco, Mexico). pp 193-197 of Heat and fluid flow in water 
reactor safety. London; Mechanical Engineering Pub. for the Institu- 
tion of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

The integral techniques currently used to appraise LWR 
thermal margins are shown to be uniquely related. Moreover, an 
important relationship between uniform and non-uniform axial criti- 
cal heat flux data is derived. 


10740 Heat transfer analysis of experiments simulating a loss-of- 
coolant accident. Malang, S.; Rust, K. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbauelemente). pp 199- 
202 of Heat and fluid flow in water reactor safety. London; Me- 
chanical Engineering Pub. for the Institution of Mechanical Engi- 
neers (1977) 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Thermodynamic out-of-pile experiments simulating a loss-of- 
coolant accident (LOCA) are performed with electrically heated 
rods, which are instrumented with internal thermo-couples because 
surface measurements would influence the coolant flow. The data 
analysis problem is therefore the solution of the nonlinear problem to 
determine the surface temperature, the surface heat transfer coeffi- 
cient, and the surface heat flux from internal temperature measure- 
ments. A digital computer code was developed for the analysis of 
the experimental data. The code has different options. The major 
application of the code is the numerical solution of the inverse heat 
conduction problem involving temperature dependent material prop- 
erties and complex multilayer geometries. 


10741 Blowdown into full-pressure containment. Marshall, J.; 
Holland, P.G. (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights). pp 119-123 of Heat and fluid flow in 
water reactor safety. London; Mechanical Engineering Pub. for the 
Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Experimental results are presented of the blowdown of a 14 
litre pressure vessel containing saturated steam/water at 10.4 and at 
7 MPa into a 1.8 m® vessel. Various condensation heat transfer 
schemes are used in a simple theoretical model to estimate the 
containment pressure transient and these estimates are then com- 
pared with experimental results. The pressure rise is generally over- 
estimated, sometimes by very large amounts, and none of the 
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schemes normally used in reactor safety calculations take into ac- 
count all the effects likely to arise from differing initial conditions. A 
simple modification to an existing scheme gives a better estimate 
under the experimental conditions so far investigated. 


10742 Emergency core coolant delivery in the LOFT non-nuclear 
experiment series. Naff, S.A. (EG and G, Inc. Idaho Falls, Idaho 
(USA)); Schwarz, W.F. (Energy Research and Development Ad- 
ministration, Idaho Falls, Idaho (USA). Idaho Operations Office). pp 
109-111 of Heat and fluid flow in water reactor safety. London; 
Mechanical Engineering Pub. for the Institution of Mechanical Engi- 
neers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

The performance of Emergency Core Cooling Systems 
during the injection following the hypothetical rupture of a primary 
system pipe in a pressurized water reactor has been the subject of 
extensive investigation, but has never been observed under actual 
accident conditions, since no such accident has ever occurred. The 
first experiments of a program designed to study such behavior 
under operating reactor plant conditions in a facility constructed for 
that purpose have been performed. The facility and the completed 
experiments are described, and the results discussed. Comparisons 
with predictions from the RELAP 4 computer code and other 
analytical techniques are included. 


10743 Thermo-hydraulic behaviour of fluid in pressure vessel 
during blowdown. Nariai, H. (Ship Research Inst., Tokyo (Japan)). pp 
113-117 of Heat and fluid flow in water reactor safety. London; 
Mechanical Engineering Pub. for the Institution of Mechanical Engi- 
neers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Single volume blowdown experiments were conducted at the 
initial pressures of 5 MPa and 3 MPa. Pressures and void fractions at 
6 points vertically in a pressure vessel were measured during blow- 
down. The steam distributions in water were studied and compared 
with the distributions by the bubble gradient model used in analytical 
models for blowdown phenomena. Several transient characteristics 
during the blowdown were explained from the steam distributions 
experimentally derived and the input parameters in analytical models 
were discussed. 


10744 Reflood heat transfer in the Semiscale Mod-1 core during 
forced feed reflood tests. Peterson, A.C.; Loomis, G.G. (EG and G, 
Inc. Idaho Falls, Idaho (USA)). pp 155-160 of Heat and fluid flow in 
water reactor safety. London; Mechanical Engineering Pub. for the 
Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Experimental data and results drawn from experimental data 
obtained during forced feed reflood tests in the Semiscale Mod-1 
system are analyzed. These tests provide information on the reflood 
portion of the loss-of-coolant accident. Heat transfer coefficients 
calculated from experimental data are compared with those calculat- 
ed using selected heat transfer correlations from the literature to 
evaluate the capability of the correlations to describe the reflood 
heat transfer process. The test data and the core thermal response 
calculated with the REFLUX computer code are compared and the 
capability of the code to predict the thermal-hydraulic behavior 
occurring in the core is evaluated. 


10745 Influence of fuel characteristics on gap conductance and 
hence clad temperature in a LOCA. Raven, L.F.A.; Baylis, C.C. 
(British Nuclear Fuels Ltd., Springfields). pp 33-38 of Heat and fluid 
flow in water reactor safety. London; Mechanical Engineering Pub. 
for the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

Gap conductance is one of the primary parameters required 
for the calculation of fuel and cladding temperatures during a LOCA 
as it determines the amount of stored heat in the fuel at the start of 
the transient calculation. It is shown that by using controlled poros- 
ity fuel (CONPOR) instead of ‘standard’ fuel the minimum gap 
conductance during irradiation of the fuel is higher and therefore the 
maximum amount of stored heat at the start of the LOCA is reduced. 
This reduces the maximum predicted cladding temperature during 
the LOCA. The improved gap conductance is due to CONPOR fuel 
being more dimensionally stable than ‘standard’ fuel. 


10746 Fluid dynamics and heat transfer methods for the TRAC 
code. Reed, W.H.; Kirchner, W.L. (Los Alamos Scientific Lab., 
N.Mex. (USA)). pp 97-101 of Heat and fluid flow in water reactor 
safety. London; Mechanical Engineering Pub. for the Institution of 
Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 
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A computer code called TRAC is being developed for analy- 
sis of loss-of-coolant accidents and other transients in light water 
reactors. This code involves a detailed, multidimensional description 
of two-phase flow coupled implicitly through appropriate heat trans- 
fer coefficients with a simulation of the temperature field in fuel and 
structural material. Because TRAC utilizes about 1000 fluid mesh 
cells to describe an LWR system, whereas existing lumped param- 
eter codes typically involve fewer than 100 fluid cells, we have 
developed new highly implicit difference techniques that yield ac- 
ceptable computing times on modern computers. Several test prob- 
lems for which experimental data are available, including blowdown 
of single pipe and loop configurations with and without heated 
walls, have been computed with TRAC. Excellent agreement with 
experimental results has been obtained. 


10747 PWR refill studies. Rooney, D.H.; Simpson, H.C.; Camp- 
bell, T. (Strathclyde Univ., Glasgow (UK)). pp 167-173 of Heat and 
fluid flow in water reactor safety. London; Mechanical Engineering 
Pub. for the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

An apparatus has been constructed, and tests carried out, to 
study the performance of the emergency cooling system (ECCS) of 
a pressurised water reactor (PWR) during the refill stage of a loss of 
coolant accident (LOCA). In particular, the occurrences in the PWR 
downcomer and the effectiveness with which the coolant reached 
the lower plenum were studied. The working fluids were steam and 
water, at pressures around atmospheric, with a range of subcooled 
liquid conditions at the coolant entry. The downcomer test sections 
were transparent, 1/10 full scale, and the tests reported here were 
carried out in two phases. Phase 1 tests involved a developed 
downcomer annulus with tangential coolant entry whilst phase 2 
used a developed downcomer annulus but with normal coolant 
entry. The test results indicate that liquid bridging (i.e. by-passing of 
the coolant from the inlet to the outlet pipe without reaching the 
lower plenum) occurred under certain critical conditions, the transi- 
tion being well defined and easily measured. A number of factors 
affecting the critical conditions are discussed. The important effect 
of coolant entry conditions on the events leading up to, and evalua- 
tion of, the critical conditions for liquid bridging is also examined. 


10748 Transient boiling heat transfer and burnout caused by 
rapid depressurization. Sakurai, A.; Shiotsu, M.; Hata, K. (Kyoto 
Univ. (Japan)). pp 55-61 of Heat and fluid flow in water reactor 
safety. London; Mechanical Engineering Pub. for the Institution of 
Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

The transient boiling heat transfer and the burnout phenom- 
ena caused by a rapid pressure release for a 1.2 mm dia. platinum 
wire heater which was initially in steady nucleate boiling in a pool of 
water under pressurized condition were studied. The transient ex- 
periments were performed for the saturated and subcooled initial 
conditions at the pressures of 0.29, 0.59, 1.08 and 1.57 MPa. The 
pressure reduction before the initiation of bulk boiling in water can 
be expressed as an exponential form and the pressure reduction 
period was varied from 5 to 850 ms. The transient boiling heat 
transfer process follows the steady nucleate boiling curves and their 
extensions for each pressure during the pressure reduction, whether 
bulk boiling in water occurs or not during the period, and then the 
transient DNB point and the transient DNB heat flux respectively. 
Transient DNB heat fluxes under the condition of no bulk boiling in 
water coincided with the corresponding steady critical heat fluxes 
for the pressure reduction period longer than 50 ms. but those for the 
period shorter than 50 ms were distributed from that higher than to 
that lower than the steady critical heat flux. Depending on the initial 
heat flux levels. An empirical equation to express this relation was 
presented. When pressure is reduced below the saturation pressure, 
water is superheated and bulk boiling occurs. In this case, the 
transient process reached the DNB point at lower heat flux level 
than the corresponding steady critical heat flux. The lower heat flux 
limit for the transient process to reach the DNB point in the 
presence of superheated water was 70 to 87% of the corresponding 
steady critical heat flux, for the pressure reduction period ranging 
form 5 to 850 ms. 


10749 FLECHT-SET systems: systems effects on reflooding be- 
havior, Waring, J.P.; Hochreiter, L.E. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). pp 161-166 of Heat and fluid flow in water 
reactor safety. London; Mechanical Engineering Pub. for the Institu- 
tion of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

The reflooding transient is currently the most limiting phase 
of a hypothetical loss of coolant calculation for a PWR. The 
FLECHT-SET (Full Length Emergency Core Heat Transfer-Sys- 
tems Effects Tests) experiments were performed to examine the 
influence of the system behavior on the reflooding heat transfer and 
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flooding rate performance during a postulated loss of coolant acci- 
dent for a PWR. The FLECHT-SET facility and the resulting data 
are described. The data analysis is discussed in detail particularly 
contrasting what was observed to occur in the tests against how the 
reflooding portion of the transient is modelled with present day 
safety analysis methods. 


10750 New mixed flow cluster dryout correlation for pressures in 
the range 0.6-15.5 MN/m? (90-2250 psia) - for use in a transient 
blowdown code. Bowring, R.W. (UKAEA Reactor Group, Winfrith. 
Atomic Energy Establishment). pp 175-182 of Heat and fluid flow in 
water reactor safety. London; Mechanical Engineering Pub. for the 
Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

A mixed-flow dryout correlation has been developed from 
steady-state experimental cluster data covering the following ranges: 
geometry - representative of Pressure Tube reactors, BWRs and 
PWRs; pressure 0.6-15.5 MN/m2% mass velocity 50-400 kg/m?s; the 
low flow and low pressure conditions are particularly relevant in 
blowdown applications. The correlation contains terms to account 
for axial and radial non-uniform heat flux and a notional correction 
for steam at channel inlet. The RMS error of the new correlation is 
12% over the whole pressure range compared to 33% for the 
correlation originally programmed in RELAP-3; at 7 MN/m?, The 
RMS error is 11% compared to 18% and 21% for the Macbeth and 
Barnett correlations. The correlation has been adopted in RELAP- 
UK. 


10751 Basic studies on the cooling of LWRs by in-core sprays. 
Fairbairn, S.A.; Hall, P.C.; Piggott, B.D.G.; Healey, T.; Duffey, 
R.B. (Central Electricity Generating Board, Berkeley (UK). Berke- 
ley Nuclear Labs.). pp 47-53 of Heat and fluid flow in water reactor 
safety. London; Mechanical Engineering Pub. for the Institution of 
Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

BNL studies of the modelling of the spray cooling of fuel pins 
during a LOCA are reviewed. In particular, analyses of convective 
heat removal processes, due to droplet sprays, and of quench front 
propagation are discussed. The effect on these analyses of fuel pin 
bundle geometry and distortion is examined. The objective is to help 
provide the physical models and understanding needed to support 
the extrapolation of rig data to reactor conditions. 


10752 Review of some aspects of the validation of the RELAP- 
UK code for pressure tube reactor applications. Fayers, F.J.; Brittain, 
I.; Hardiman, J.P. (UKAEA Reactor Group, Winfrith. Atomic 
Energy Establishment). pp 209-220 of Heat and fluid flow in water 
reactor safety. London; Mechanical Engineering Pub. for the Institu- 
tion of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

An outline is given of the type of safety arguments that have 
been made in the UK for analysing the consequences of postulated 
loss-of-coolant accidents in Steam Generating Heavy Water Reac- 
tors. The role of the RELAP-UK code is identified and the type of 
coding arrangement adopted for a typical case is indicated. The 
results of three series of large experiments specific to the geometric 
configuration of pressure tube reactors are discussed as illustrations 
of code validation studies. The three experimental series are: CISE 
blowdown experiments in the CIRCE Rig investigating the occur- 
rence of core stagnation following a small feeder breach; The 
Japanese LIP experiments at the Oarai facility which entail blow- 
down of a three-channel configuration; the heat transfer measure- 
ments made under full power reactor conditions in the Cluster Loop 
of the Winfrith Prototype SGHWR. It is shown that the RELAP- 
UK calculations are reasonably successful in representing the prima- 
ry experimental phenomena, although the need to provide an ade- 
quate rewetting model is evident from the results. 


10753 Safety evaluation of inlet-tube break for a pressure tube 
type reactor. Kato, H.; Kitahara, T. (Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan)); Yamanouchi, H. (Hitachi 
Ltd., Ibaraki (Japan). Hitachi Works). pp 125-130 of Heat and fluid 
flow in water reactor safety. London; Mechanical Engineering Pub. 
for the Institution of Mechanical Engineers (1977). 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, UK (13 Sep 1977). 

The safety evaluation of an inlet tube break for the pressure 
tube reactor, FUGEN is described. The investigation was conducted 
by using the computer code SENHOR and the experimental results 
obtained at the Oarai Engineering Center, PNC. It was found that, 
for a smaller rupture at the inlet tube with a small leakage (<= 10 
kg/s), sufficient core flow is expected even in the ruptured channel 
and the minimum critical heat flux ratio is expected to remain above 
1.0 under full power operating condition. A postulated inlet tube 
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break accident with large leakage (>10 kg/s) is also evaluated in 
comparison with the experiment. 


10754 Thermal-hydraulic aspects of PWR safety research. Hsu, 
Y.Y. (Nuclear Regulatory Commission, Washington, DC); Sullivan, 
H. pp 1-15 of Thermal and hydraulic aspects of nuclear reactor 
safety. Vol. I. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; 
American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

This paper provides an overview of the safety research in the 
general area of thermal-hydraulics. The paper is divided into four 
parts: the first part, Postulated Reactor Safety Accidents, Including 
LOCA, is the categorization of various postulated accidents or 
events followed by the description of the thermal-hydraulic scenario 
associated with the postulated, but highly unlikely Loss of Coolant 
Accidents (LOCA). The second part, Reactor Safety Research Pro- 
grams, is a summary of the major PWR safety research programs 
currently conducted by the USNRC and some related ones in the 
United States and abroad. The third part on Areas for Future 
Research is a discussion of some topics of heat transfer and fluid 
flow where more work needs to be done, plus some possible future 
areas of research. The fourth part, Limiting Power Parameters and 
Reactor Safety, is a discussion on various limiting parameters and 
their relationship to reactor safety. 


10755 PWR blowdown heat transfer. Bjornard, T.A.; Griffith, P. 
(Massachusetts Inst. of Tech., Cambridge). pp 17-41 of Thermal and 
hydraulic aspects of nuclear reactor safety. Vol. I. Jones, O.C. Jr.; 
Bankoff, S.G. (eds.). New York; American Society of Mechanical 
Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

A heat transfer model is developed for calculating a best 
estimate for the local cladding surface heat flux in the core of a 
pressurized water reactor during blowdown. The model includes 
selection logic for determining the appropriate heat transfer regime, 
and the correlations used to calculate the heat flux for each regime. 
The necessary inputs to the model (local fluid conditions and clad 
surface temperature) must be calculated by a fluid mechanics code 
(such as RELAP or COBRA). Recent developments in two-phase 
heat transfer are incorporated. The model includes new treatments 
of transient critical heat flux (CHF) and post-CHF heat transfer, and 
distinguishes upflow and downflow transfer. Simple and efficient 
‘once-through’ heat transfer regime selection logic is employed. The 
heat transfer model has been computerized to produce a module 
named ‘BEEST’ (for BEst ESTimate). BEEST has been exercised to 
produce boiling curves for typical blowdown conditions. 58 refs. 


10756 Post-CHF heat transfer under forced convective condi- 
tions. Groeneveld, D.C.; Gardiner, S.R.M. (Atomic Energy of 
Canada, Ltd., Chalk River, Ont.). pp 43-73 of Thermal and hydraulic 
aspects of nuclear reactor safety. Vol. I. Jones, O.C. Jr.; Bankoff, 
S.G. (eds.). New York; American Society of Mechanical Engineers 
(1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

This paper reviews the published information on transition 
boiling and film boiling heat transfer under forced convective condi- 
tions. Transition boiling data were found to be available only within 
limited ranges of conditions. The data did not permit the derivation 
of a correlation; however the parametric trends were isolated from 
these data. A large number of heat transfer experiments have been 
carried out in the liquid deficient regime. Most studies were con- 
cerned only with simple geometries (tubes, annuli) but recently the 
post-dryout behavior of reactor fuel bundles have also been studied. 
Prediction methods in the liquid deficient regime for simple geome- 
tries were found to be fairly reliable, especially for simple geometries 
at high flows and high pressures. Little information on heat transfer 
in the inverted annular flow regime was found to be available; some 
data and correlations were available from cryogenic studies. Ex- 
trapolation to reactor conditions is questionable. Data from transient 
studies are also considered and recommendations for prediction 
methods are made. 105 refs. 


10757 Reflood heat transfer and hydraulics in pressurized water 
reactors. Hochreiter, L.E. (Westinghouse Nuclear Energy Systems, 
Pittsburgh); Riedle, K. pp 75-107 of Thermal and hydraulic aspects 
of nuclear reactor safety. Vol. I. Jones, O.C. Jr.; Bankoff, S.G. (eds.). 
New York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

A review of the pressurized water reactor reflood behavior 
following a hypothetical loss of coolant accident is presented. The 
reflood transient is described in detail and the calculational methods 
used to predict pressurized water reactor performance during the 
reflood transient is described. The heat transfer mechanisms and 
models, two phase flow regimes, and the reflood hydraulics are 
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described for the reflood transient and the pertinent models and/or 
assumptions that are used to calculate the reflooding performance 
are discussed. The hydraulic feedback of the system behavior due to 
the core heat release on the resulting flow pattern, flooding rate, and 
reflood performance is discussed. Experimental programs which 
exhibit the hydraulic feedback and system response on reflooding are 
also discussed and the experimental results are contrasted with the 

resent PWR evaluation models. Recommendations are given for 
heere work which should aid in the development of mechanistic 
reflood models such that a best estimate PWR reflood transient can 
be analyzed. 87 refs. 


10758 Emergency cooling water delivery to the core inlet of 
PWR’s during LOCA. Block, J.A. (Creare Incorp., Hanover, NH); 
Schrock, V.E. pp 109-132 of Thermal and hydraulic aspects of 
nuclear reactor safety. Vol. I. Jones, O.C. Jr.; Bankoff, S.G. (eds.). 
New York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

The status of analytical and experimental investigations of the 
delivery of emergency cooling water into the lower plenum and to 
the core inlet during a postulated loss-of-coolant accident in a 
pressurized water reactor is critically reviewed. Steam-water mixing 
effects which occur in the cold legs, downcomer and the lower 
plenum are examined as they influence the refilling of the lower 
plenum and the timing of and thermal conditions at the beginning of 
reflood. Cold leg flow oscillations, downcomer condensation and 
flooding processes, the interaction of the ECC water with superheat- 
ed metal masses, lower plenum voiding, and system effects are 
examined. Areas where further research efforts are required are 
discussed. 67 refs. 


10759 Cold leg ECC flow oscillations. Rothe, P.H.; Wallis, G.B.; 
Block, J.A. (Creare Inc., Hanover, NH). pp 133-150 of Thermal and 
hydraulic aspects of nuclear reactor safety. Vol. I. Jones, O.C. Jr.; 
Bankoff, S.G. (eds.). New York; American Society of Mechanical 
Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

An analysis of flow and pressure oscillations is derived for 
scale models of a PWR cold leg treated as an isolated component 
subject to steady boundary conditions. The predictions of the analy- 
sis are compared successfully with data from facilities ranging from 


20 to 3 of PWR scale. Flow regimes and regime transitions are 
predicted closely and oscillatory characteristics such as frequency 
and pressure amplitude are generally calculated within 25 percent of 
the measured values. Sources of possible structural loads generated 
by water slug impact and waterhammer are identified. 14 references. 


10760 Status of boiling water nuclear reactor safety technology. 
Lahey, R.T. Jr. (Rennsselaer Polytechnic Inst., Troy, NY). pp 151- 
171 of Thermal and hydraulic aspects of nuclear reactor safety. Vol. 
I. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; American Society 
of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

This paper presents a state-of-the-art assessment of BWR 
safety technology. Safety issues in the nuclear boiler system and the 
pressure suppression containment systems are discussed. Both poten- 
tial problem areas and areas of possible excessive conservatism have 
been identified. Operator errors, equipment malfunctions, thermal 
margins, flow blockage, anticipated transients without scram, loss of 
coolant accidents, ECCS design, steam line breaks, liquid line breaks, 
spray distribution issues, CCFL reflood delays, and containment 
system safety issues are discussed. 13 references. 


10761 Blowdown heat transfer and transient boiling transition in 
BWR’s. Sozzi, G.L.; Burnette, G.W. (General Electric Co., San 
Jose, CA). pp 173-193 of Thermal and hydraulic aspects of nuclear 
reactor safety. Vol. I. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New 
York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Experimental results from the NRC/EPRI/GE BWR Blow- 
down Heat Transfer Program are evaluated in terms of bundle local 
heat transfer performance and in terms of cross-sectional average 
bundle thermal-hydraulic fluid conditions. The bundle heat transfer 
performance was generally found to be nucleate boiling below the 
two-phase mixture level interface with highly dispersed film boiling 
or steam cooling heat transfer above the interface. Comparisons are 
presented for predictions of boiling transition (BT) and post BT heat 
transfer performance during the blowdown phase of the LOCA 
experiments. These predictions utilize a drift flux void fraction 
model. The comparisons show very good agreement of both the 
onset of BT and the post BT heat transfer. 12 references. 


10762 Critical flow phenomenon with reference to two-phase flow 
and nuclear reactor systems. Boure, J.A. (Centre d'Etudes Nucleaires 
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de Grenoble, France). pp 195-216 of Thermal and hydraulic aspects 
of nuclear reactor safety. Vol. I. Jones, O.C. Jr.; Bankoff, S.G. (eds.). 
New York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

The practical problem associated with the critical flow phe- 
nomenon is the occurrence of a maximum flowrate for given up- 
stream conditions. An engineering definition of criticality is pro- 
posed and its consequences discussed. The paper presents the theory 
of critical flow, within the framework of the current, one-dimension- 
al, quasilinear, first order partial-differential equation models. The 
difficulties raised by most current models, which are incomplete 
two-fluid models (i.e. two-fluid models in which some equations are 
replaced by assumptions on the evolution of the flow variables) are 
brought out. The importance of nonequilibrium effects and of the 
mathematical form of the transfer laws is stressed. The possibility of 
a pseudo-criticality is discussed in relations with wave damping. 
Finally, since numerical calculations are made with discretized equa- 
tions, the transcription, in a discretized set of the criticality condi- 
tions, is examined. It is shown that criticality may be hidden in the 
discretized set and that the criticality conditions must be dealt with 
expressly. 34 references. 


10763 Spray cooling heat transfer for a BWR fuel bundle. Dix, 
G.E. (General Electric Co., San Jose, CA); Andersen, J.G.M. pp 
217-248 of Thermal and hydraulic aspects of nuclear reactor safety. 
Vol. I. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; American 
Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Considerable experimental and analytical work have been 
done to evaluate the heat transfer phenomena in BWR fuel elements 
during spray cooling conditions. Two types of experimental studies 
have been performed. Basic separate-effect experiments have given 
some detailed information on the individual phenomena during 
BWR spray cooling conditions. Experiments with full scale BWR 
fuel element simulators have given extensive information on the 
integrated performance of the fuel element under representative 
spray cooling conditions. The experiments have been complemented 
with both semiempirical models and detailed mechanistic models 
based on physical descriptions of the individual two-phase flow and 
heat transfer phenomena in the bundle. These methods are described 
and it is concluded that a comprehensive amount of information and 
phenomena understanding on BWR spray cooling heat transfer 
exists, and that it is presently possible to perform accurate and 
detailed calculations of core heat-up transients for a BWR-LOCA. 
68 references. 


10764 Non-equilibrium aspects of water reactor safety. Jones, 
O.C. Jr.; Saha, P. (Brookhaven National Lab., Upton, NY). pp 249- 
288 of Thermal and hydraulic aspects of nuclear reactor safety. Vol. 
I. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; American Society 
of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

A critical review of the thermal nonequilibrium phase change 
mode is applicable to the water reactor safety calculations is present- 
ed. Four specific areas are discussed: rapid depressurization (flash- 
ing), post-dryout heat transfer, direct contact condensation, and 
subcooled boiling. The models are judged from a mechanistic view- 
point, and the areas where further work is needed are pointed out. It 
is suggested that when a phase change occurs due to a difference in 
the bulk fluid temperatures, the nonequilibrium phase change proc- 
ess can be viewed as a linear, nonhomogeneous thermal relaxation 
phenomenon. Direct measurements of the actual phase change rates 
and the interfacial area densities are emphasized. Finally, recommen- 
dations of the volumetric vapor generation rates applicable to the 
above four specific areas are given. 129 references. 


10765 Thermal and hydraulic aspects of nuclear reactor safety. 
Volume II. Liquid metal fast breeder reactors. Jones, O.C. Jr.; Ban- 
koff, S.G. (eds.). New York; American Society of Mechanical Engi- 
neers (1977). 336p. (CONF-771120—P2). $25.00. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Separate abstracts were prepared for the individual papers 
included. 


10766 Status and summary of TREAT ‘n-pile experiments on 
LMFBR response to hypothetical core disruptive accidents. Dicker- 
man, C.E.; Rothman, A.B.; Klickman, A.E.; Spencer, B.W.; De 
Volpi, A. (Argonne National Lab., IL). pp 19-50 of Thermal and 
hydraulic aspects of nuclear reactor safety. Vol. Il. Jones, O.C. Jr.; 
Bankoff, S.G. (eds.). New York; American Society of Mechanical 
Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 
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A program of transient in-reactor experiments is being con- 
ducted by Argonne National Laboratory in the Transient Reactor 
Test (TREAT) facility to guide and support analyses of hypothetical 
core disruptive accidents fH HCDA) in liquid metal fast breeder reac- 
tors (LMFBR). Test results provide data needed to establish the 
response of LMFBR cores to hypothetical accidents producing fuel 
failure, coolant boiling, and the movement of coolant, molten fuel, 
and molten cladding. These data include margins to fuel failure, and 
modes of failure and movements, and evidence for identification of 
the mechanisms which determine the failure and movements. A key 
element in the program is the fast neutron hodoscope, which detects 
fuel movement during experiments as a function of time within the 
test apparatus. 47 references. 


10767 Sodium boiling in fast reactors: a state-of-the art review. 
Peppler, W. (Gesellschaft fuer Kernforschung m.b.H., Ger.). pp 123- 
153 of Thermal and hydraulic aspects of nuclear reactor safety. Vol. 
II. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; American 
Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Because of the importance regarding severe hypothetical 
accidents in liquid metal fast breeder reactors, sodium boiling has 
been studied in depth, including conditions of natural convection. 
This paper summarizes the work accomplished and delineates the 
need for future work in areas of loss of flow, local cooling distur- 
bances, and decay heat removal. 46 references. 


10768 Contribution to the study of sodium boiling during slow 
pump coastdown in LMFBR subassemblies. Costa, J. (Centre 
d'Etudes Nucleaires de Grenoble, France). pp 155-169 of Thermal 
and hydraulic aspects of nuclear reactor safety. Vol. II. Jones, O.C. 
Jr.; Bankoff, S.G. (eds.). New York; American Society of Mechani- 
cal Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Sodium boiling phenomena have been studied both experi- 
mentally and analytically within the framework of a hypothetical 
slow pump coastdown without scram accident for a large fast 
breeder reactor of the Super Phenix type. The voiding process of the 
channel is governed by a two phase flow instability called a flow 
excursion. Boiling in the single channel approximation of a subassem- 
bly is described. Considerations of the bundle effects, based on 
experiments in a 19 pin bundle, are also given. 46 references. 


10769 Melting, boiling and freezing: the ‘transition phase” in fast 
reactor safety analysis. Epstein, M. (Argonne National Lab., IL). pp 
171-193 of Thermal and hydraulic aspects of nuclear reactor safety. 
Vol. II. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; American 
Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Information regarding the transition phase of a hypothetical 
accident sequence in a liquid metal fast breeder reactor is summa- 
rized. The review covers the current work on phenomenological 
sequences, molten clad behavior preceding and during fuel melting, 
boiling regimes with internal heat generation, and freezing of molten 
fuel-steel mixtures. 51 references. 


10770 Fuel coolant interaction in fast reactors. Board, S.J. 
(C.E.G.B. Berkeley Nuclear Labs., Eng.); Caldarola, L. pp 195-222 
of Thermal and hydraulic aspects of nuclear reactor safety. Vol. II. 
Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; American Society 
of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

After a brief historical review, the most significant experi- 
ments are described and their results discussed and compared. The 
experiments range from basic studies with nonreactor materials to 
inpile fuel failure tests. In all those involving fast reactor materials, 
only low efficiency interaction has occurred, apart from the case of 
sodium injection into fuel. The main theoretical models are critically 
reviewed in the light of the experimental evidence. Three main 
stages in energetic FCIs have been identified: an initial quiescent 
period in which the two fluids intermix and which requires film 
boiling; a small disturbance inducing local interaction; and a coher- 
ent propagation through the interacting masses. It is not yet possible 
to define completely the conditions under which these stages can 
occur, and there is not yet enough evidence to be completely 
confident that this description applies to the injection experiments of 
sodium into UOz. 104 references. 


10771 Evaluation of the potential for energetic fuel-coolant inter- 
actions in hypothetical LMFBR accidents. Henry, R.E.; Cho, D.H. 
(Argonne National Lab., IL). pp 223-237 of Thermal and hydraulic 
aspects of nuclear reactor safety. Vol. II. Jones, O.C. Jr.; Bankoff, 
‘isin New York; American Society of Mechanical Engineers 
1 ; 
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From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Mixing of hot and cold liquids can produce an explosive event 
when the temperature of the hot liquid is much higher than the 
boiling point of the cold liquid. The sudden vaporization of the cold 
liquid has been identified as a likely cause of this vapor explosion, 
currently termed a fuel-coolant interaction within the nuclear com- 
munity. Size and time scales of such interactions are such that 
current understanding of detailed physical mechanisms is limited. 
Two important aspects of this field of research are discussed includ- 
ing nucleation and mixing, and the conclusion is drawn that large 
scale vapor explosions are unlikely in liquid metal fast breeder 
reactors having oxide fuels, although additional work in the area of 
rapid mixing during short period overpower transients is required. 
35 references. 


10772 Safety equipment in a reactor. Nidome, J.; Kuroki, A. (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1977-148,792/A/. 4 Jun 1976. 5p. (In Japanese). 

A method to satisfactorily protect storage equipment such as 
a primary tank, chamber walls of a reactor and the like even in case 
of trouble such as fuel melt, to prevent scattering of radioactive 
material to enhance safety of the reactor is described. A molten fuel 
holding device disposed within a molten fuel holding vessel and 
having a molten fuel cooling tray disposed in an outer periphery of a 
hollow conical body formed with a plurality of cooling water 
passing holes has its tray to receive molten fuel vacgser through a 
reactor container in scattered relation in the entire peripheral direc- 
tion, and coolant, which enters through a hollow portion of the 
hollow conical body and outflows through the coolant passing holes 
to be heat-exchanged with coolant in the primary tank for natural 
circulation, is used for cooling. 


10773 Containment vessel for BWR type reactors. Yanai, R.; 
Kagawa, T. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1977-122,794/A/. 9 Apr 1976. 3p. 
(In Japanese). 

A method to prevent the water level in a containment vessel 
from suddenly rising due to pressure within a dry well and thus 
protect equipment from the impact action of pressurized water by 
progressively lowering the levels of communication holes connect- 
ing the reactor containment vessel and a shock absorber chamber or 
the like from the side of the pressure vessel to the side of the 
containment vessel is described. When the pressure within a dry well 
tank is increased by steam issuing due to an accident in the primary 
system, thereby causing the water in the pool section within the dry 
well tank to be urged toward a pressure suppression chamber, air 
within the dry well tank is subjected to pressure reduction within the 
shock absorber chamber before it is issued into the pressure suppres- 
sion chamber. In this way, a sudden rise of the water surface wi 
the pressure suppression chamber is suppressed to prevent control 
equipments disposed in the upper space within the containment 
vessel from being broken by the impact action of the pressurized 
water. 


10774 Containment vessel of reactor. Yoshinaga, T.; Onchi, K. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-121,195/A/. 
5 Apr 1976. 3p. (In Japanese). 

To prevent breakage of pipeline due to pipe whip phenom- 
enon and improve the safety and earthquake-proof property, a 
biological shield is provided on the inner side of the containment 
vessel of a light water BWR type reactor. Structure: The dry well 
region of the containment vessel is constructed as a tumbler type 
torus form in place of the conventional electric bulb type torus form, 
and part of the conventional biological shield is provided on the 
inner side of the containment vessel so as to protect the containment 
vessel from the pipe whip phenomenon and also use it in lieu of a 
pipe whip structure. Also, the centroide of the containment vessel is 
positioned at a low level, and a soft structure consisting of a gamma 
shield and a pedestal is provided as a system independent from the 
containment vessel. This protective wall, which also serves as bio- 
logical shield, makes it possible to increase the stability of the 
containment vessel. 


10775 Cavitation preventive device. Mizuno, K. (Nippon Atomic 
Industry Group Co. Ltd., Tokyo). (to Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-114,886/ 
A/. 24 Mar 1976. Sp. (In Japanese). 


In a piping for releasing fluid into a pressure suppression 


chamber, a method is described to mount a pipe member, which is 
formed in its peripheral wall with a number of small through-holes 
and whose foremost end is blocked, on the end of the piping to 
prevent generation of cavitation. At the time of trial operation using 
a test line, water passed through the line passes through small holes 
in the cavitation preventive device and released into water in the 
pressure suppression chamber to produce a pressure loss so that the 
interior of circular pipe and the interior of piping on the downstream 
side from the throttle valve are higher in pressure than water in the 
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pressure suppression chamber to thereby prevent generation of cavi- 
tation on the downstream side of the throttle valve. 

10776 Internal construction of a reactor. Chino, K.; Naito, M.; 
Inoue, H. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
113,492/A/. 19 Mar 1976. 6p. (In Japanese). 

An internal construction particularly of a boiling water reac- 
tor most suitable for restraining a danger of failure of a fuel-rod clad 
tube arranged within the reactor at the time of a loss of coolant is 
described. A cylindrical body is provided between a core receiving 
shroud and a reactor vessel, and a pipe line adapted to absorb the 
coolant is placed in communication with a clearance formed be- 
tween the vessel and the cylindrical body. Thus, the core flow can 
be secured enough to maintain nuclear boiling and a water level 
outside the wall is lowered to an intake of piping in a recycling 
system on the rupture side to discharge vapors through a rupture 
port, thus reducing pressure and allowing it to boil. Whereby, 
pressure reducing and boiling may be commenced earlier than prior 
arts. 


10777 Safety device to limit the outflow of coolant from the 
pressure vessel of a nuclear reactor in case of fracture of a coolant 
supply line. Andrews, H.N.; Roman, W.G. (to Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA)). German(FRG) Patent 2,530,791/A/. 
12 Feb 1976. 27p. (In German). 

In order to avoid the loss of a larger amount of coolant from 
the pressure vessel on break of a reactor coolant pipe, it is proposed 
to insert in all of the coolant inlet nozzles a casting with venturi 
tubes arranged in parallel, acting as a means of throttling and 
offering such resistance to the escaping flow that it will be retained 
for a sufficiently long time to achieve cooling-down of the fuel rods 
and the reactor infernals. This safety device does not disturb normal 
reactor operation, its resistance being very small for inflowing 
coolant or emergency coolant. 


ACCIDENT LIABILITY 


10778 Liabilities in nuclear technology. Virsik, J. (Ustav Hospo- 
darskeho Prava, Bratislava (Czechoslovakia)). Arbitrazni Praxe; 17: 
No. 8, 262-271(Aug 1977). (In Slovak). 

The economic and legal responsibility of socialist organiza- 
tions for incurred damage is based on Article 145 of the Economic 
Code. The application of this article to nuclear liabilities is problem- 
atic. Four legal presumptions are given which encompassed in legal 
regulations could solve the problems of liability. The principles of 
liability channeling are described and the Paris, Vienna and Brussels 
Conventions on Nuclear Liability mentioned. Also discussed is the 
Nuclear Law in the GDR and a comparison made with the said 
Conventions. The Czechoslovak regulations on nuclear liability are 
mentioned and suggestions are made for a future Czechoslovak Act 
of Law or amendment of the existing Economic Code. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 10001 


MAGNETIC 
REFER ALSO TO CITATION(S) 10174 


10779 Structural design for a 10-GWh SMES vacuum vessel. 
Bennett, J.G.; Anderson, C.A. (Los Alamos Sci Lab, NM). Am. Soc. 
Mech. Eng., [Pap.|; No. 78-PVP-46, 1-10(1978). 

An approximate solution to the problem of the nonlinear 
plastic deformation of a periodically point-supported cylindrical 
shell is obtained. This solution is used to investigate the structural 
design of the vacuum vessel for the large underground SMES 
concept. Vacuum vessel designs are evaluated by varying such 
parameters as shell thickness, support spacing, material properties 
and physical configurations to keep the amount of material used and 
construction cost to a minimum. 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 10991 


10780 (TID—28797) Compressed air energy storage systems 
studies. Progress report for FY 1976. Sather, N.F.; Lewis, L.G.; 
Kartsounes, G.T.; Chiu, H.H. (Argonne National Lab., IL (USA)). 
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Jun 1976. Contract W-31-109-ENG-38. 78p. Dep. NTIS, PC A05/ 
MF AOl. 

In October of 1975 a program was initiated at Argonne 
National Laboratory to perform an experimental investigation of 
compressed air energy storage in aquifer reservoirs. During the early 
stages of the program it became evident that there was a need to 
examine the requirements of the power generating equipment of 
these plants, particularly the turbine systems, in order to determine 
where performance improvements might be sought. Consequently, 
in March of this year the original program was augmented with a 
study of the incentives for improved turbine designs for compressed 
air energy storage plants. Research progress is reported on the two 
projects. 


PUMPED HYDRO 


10781 Compound variations of load in pumped storage plant 
conduits with an air chamber. Arici, C. (Politechnic de Milano, Italy). 
Energ. Elettr.; 55: No. 1, 10-15(Jan 1978). (In Italian with English 
abstract). 

The unsteady flow is considered, which results from com- 
pound variations of load of pumps in a conduit with an air vessel. 
Plants with pumps in parallel, starting at different times are also 
examined. It is possible to recognize that compound variations of 
load give rise to pressure increments considerably larger than those 
caused by a single rejection of load. On the contrary, the increment 
of the absolute value of the depression is remarkably lower. 


CAPACITOR BANKS 


10782 (AD-A—053309) Inductive charging of pulse lines on 0.1 
to 1.0 mj range using foil fuses staged with explosively actuated 
switches. Interim report. Conte, D.; Ford, R.; Lupton, W.H.; Ship- 
man, J.D. Jr.; Turchi, P. (Naval Research Lab., Washington, DC 
(USA)). Mar 1978. 25p. (NRL-MR—3742). NTIS PC A02/MF AOl1. 

The use of inductive storage techniques to replace the con- 
ventional high voltage sources, such as Marx generators, for the 
charging of high voltage transmission line pulse generators (i.e., 
capacitive loads) is discussed. The proposed opening switch system 
consists of exploding foil fuses staged with high explosive actuated 
switches. The low resistance of the explosive switches in the closed 
stage allows the inductive store to be charged at relatively slow rates 
without significant energy loss. Upon opening, current is commutat- 
ed to the foils which rapidly explode to generate the inductive 
voltage necessary to charge the load. A detailed analysis of fuse 
performance in the basic inductive storage circuit is presented using 
empirically obtained data on the resistivity vs. dissipated energy 
characteristic of vaporized aluminum foils. The results are used to 
outline the design of inductive storage systems for pulse charging 
capacitors to 1 MV at energies from 100 to 1000 kJ, with risetimes of 
2 to 10 ys 10" to 10'*power W rate) and efficiencies of 20 to 65%. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 10992 


10783 (PB—278679) Research toward improved flywheel suspen- 
sion and energy conversion systems. Final report. Eisenhaure, D.; 
Oberbeck, G.; O'Dea, S.; Stanton, W. (Draper (Charles Stark) Lab., 
Inc., Cambridge, MA (USA)). Nov 1977. 181p. (R—1108). 

This report describes CSDL efforts on a NSF-sponsored 
study to conceptualize and develop advanced concepts for suspen- 
sion and energy conversion systems for use in conjunction with 
flywheel energy storage. These flywheel and energy conversion 
studies were directed toward the utilization of flywheel energy 
storage for utility load-leveling during peak power periods, both at 
the residential and utility levels, for complementing windmill or 
photovoltaic systems, and for transportation systems. A detailed set 
of system requirements which would allow two-way power flow 
between a high-speed flywheel shaft and a 60-Hz line was outlined. 
A study of existing conversion system types indicated that the 
system requirements could best be met with a new concept. There- 
fore, a special-purpose integrated rotating machine and power- 
switching stage were designed. Quantitative techniques were devel- 
oped to analyze the energy conversion and control systems. An 
economic study of existing bearing types indicated that magnetic 
bearings have the greatest potential for development for use in 
stationary flywheel energy storage systems with long storage cycles, 
although a newly developed ball bearing would be superior for 
moving applications and some short storage cycle stationary applica- 
tions. A special-purpose low-loss magnetic suspension system was 
designed which will allow efficient 24-hour cycle energy storage. A 
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computer model of the flywheel and suspension system was devel- 
oped to aid in the determination of critical suspension and control 
parameters and evaluation of system performance. 


10784 (SAND—78-1865C) Sandia composite-rim flywheel devel- 
opment. Reedy, E.D. Jr. (Sandia Labs., Albuquerque, NM (USA)). 
[nd]. Contract EY-76-C-04-0789. 18p. (CONF-781046—3). Dep. 
NTIS, PC A02/MF AOl1. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

A series of flywheel spin tests completed in March, 1978 and 
the status of Sandia’s current rotor development program are dis- 
cussed. Two designs incorporating a 20 in. OD graphite/epoxy rim 
were tested. Each design utilizes a different method of attaching the 
rim to an aluminum hub with Kevlar 49/epoxy bands. Data on rotor 
performance, dynamics, and failure modes were gathered. Two 
rotors with a pin-wrapped hub design were spun to top speeds in 
excess of 2500 ft/sec. This corresponds to an energy density, based 
upon total rotor weight, of approximately 20 Wh/lb. These tests 
have helped identify areas requiring further research. In particular, 
there is a need for predictive dynamic analysis for this class of 
flywheel. 


10785 (SAND—78-1941C) Structural modeling of a thick-rim 
rotor. Miller, A.K. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 6p. (CONF-781046—7). Dep. NTIS, PC 
A02/MF AOl. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

A NASTRAN structural model has been constructed of the 
Sandia designed, thick-rim rotor having six discrete overwrapped 
bands forming twelve pairs of spokes--the wagon-wheel rotor. The 
results of an experimental modal analysis of an actual rotor, using 
Fast-Fourier transform techniques, are being used to aid in the 
definition and refinement of the numerical model. A description of 
the structural model is given and the resulting calculated normal 
mode shapes and frequencies are presented. These mode shapes and 
frequencies are compared to those obtained from the experimental 
modal analysis. 


10786 (SAND—78-1999C) Overview of flywheel energy storage 
component development. Woods, R.O. (Sandia Labs., Albuquerque, 
NM (USA)). [nd]. Contract EY-76-C-04-0789. 14p. (CONF- 
781046—8). Dep. NTIS, PC A02/MF AO1. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

Sandia Laboratories is charged with advancing components 
technology for flywheel energy storage systems. Portions of this 
work are being done in-house, the balance on contract with outside 
agencies. At this writing, seventeen specific efforts can be identified. 
These comprise seven tasks under the heading of composite wheel 
development, four under bearings, three under vacuum seals, and 
three under general vacuum technology. 


THERMAL 


REFER ALSO TO CITATION(S) 10056, 10057, 10159, 10160, 
10464, 10939 


10787 (LBL—7070) Aquifer thermal energy storage. Tsang, C.F. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1978. 
Contract W-7405-ENG-48. 30p. (CONF-780714—2). Dep. NTIS, 
PC A03/MF AOl1. 

From Symposium on advanced technologies for storing 
energy; Chicago, IL, USA (10 Jul 1978). 

The concept of thermal energy storage in aquifers was sug- 
gested a few years ago. The idea is to store in aquifers large 
quantities of hot water produced (1) as a by-product of power plants, 
or (2) from solar energy collectors, and to retrieve the hot water for 
use when needed. Hence this method will, on the one hand, recover 
waste heat from power plants that is normally wasted, thus making 
possible the implementation of large-scale total energy systems. On 
the other hand, when used in conjunction with solar energy systems, 
aquifer energy storage provides a buffer between time-varying solar 
energy inputs and thermal or power demands. It is only recently that 
sophisticated computer models have been developed to study this 
storage system using the proper physical conditions and parameters, 
and to make realistic predictions of the energy storage and retrieval 
efficiencies. Furthermore, field experiments are currently underway 
to test this concept. Analytical and numerical studies at the Law- 
rence Berkeley Laboratory are described. The hydrodynamic and 
thermal behaviors of the storage system are analyzed and illustrated. 
The ratio of energy retrieval over energy stored is predicted to be as 
high as 80%. 
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10788 (LBL—7831) Indoor air quality measurements in energy 
efficient buildings. Hollowell, C.D.; Berk, J.V.; Traynor, G.W. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. 
Contract W-7405-ENG-48. 20p. (CONF-780636—12). Dep. NTIS, 
PC A02/MF AO1. 

From 71. Air Pollution Control Association meeting; Hous- 
ton, TX, USA (25 Jun 1978). 

The Energy Efficient Buildings Program of the Lawrence 
Berkeley Laboratory (LBL) has designed and fabricated a mobile 
laboratory for research and development studies of ventilation re- 
quirements and energy utilization in residential and commercial 
buildings. The Energy Efficient Buildings (EEB) Mobile Laboratory 
is used in studies of indoor air quality in buildings before and after 
energy conservation retrofits and in new buildings incorporating 
energy efficient designs. Indoor air quality measurements have been 
conducted in residential buildings and work in progress includes 
indoor air quality monitoring in schools, hospitals, and energy effi- 
cient residential buildings. The monitoring program includes mea- 
surement of CO, CO2, SO2, NO, NOs, Os, infiltration rate (tracer gas 
technique), and aerosol size distribution on a continuous basis. Total 
and respirable-fraction particulate samples are collected on mem- 
brane filter media for analysis by x-ray fluorescence (XRFA), pho- 
toelectron spectroscopy (ESCA), proton activation analysis (PAA), 
combustion, and wet-chemistry techniques for the determination of 
particulate elemental composition (S, N, C, etc.) and ionic species 
such as SO,*>, NO3~, and NH,*. Results of the initial phases of this 
program indicate that the concentrations of some gaseous and respi- 
rable particulate air pollutants in specific indoor environments 
exceed those levels commonly found in the outdoor urban air 
environment. 


10789 (N—78-18520) Thermal energy storage. Final report. 
Grodzka, P.G.; Picklesimer, E.A. (Lockheed Missiles and Space 
Co., Inc., Huntsville, AL (USA). Research and Engineering Center). 
10 Feb 1978. Contract NAS8-31100. 28p. (NASA-CR—150563; 
LMSC-HREC-TR-D—568188). NTIS PC A03/MF AO1. 

The general scope of study on thermal energy storage devel- 
opment includes: (1) survey and review possible concepts for storing 
thermal energy; (2) evaluate the potentials of the surveyed concepts 
for practical applications in the low and high temperature ranges for 
thermal control and storage, with particular emphasis on the low 
temperature range, and designate the most promising concepts; and 
(3) determine the nature of further studies required to expeditiously 
convert the most promising concept(s) to practical applications. 
Cryogenic temperature control by means of energy storage materials 
was also included. 


BATTERIES 
REFER ALSO TO CITATION(S) 10701 


10790 (CONF-770490—) Battery Council International, Conven- 
tion ''77". (Battery Council International, Chicago, IL (USA)). 1977. 
105p. Battery Council International, Washington, DC $15.00. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

The record of the 89th annual convention of the Battery 
Council International is presented. Technical and business sessions 
are included. Eighteen of the presentations are abstracted separately. 
(RWR) 


10791 (NTIS/PS—78/0660) Lithium batteries. Volume 2. 
1975—July, 1978 (citations from the NTIS data base). Report for 
1975—July 1978. Smith, M.F. (National Technical Information 
Service, Springfield, VA (USA)). Jul 1978. 246p. NTIS PCNO1/MF 
NOl. 

Federally funded research on design, development, compo- 
nents, testing, corrosion, electrolytes, sealing, and hazards of lithium 
cells are presented. Batteries studied include lithium organic cells, 
lithium sulfur cells, lithium-water-air cells, and lithium nickel flu- 
oride cells. Applications cover use in spacecraft, electric vehicles, 
off-peak energy storage, and forklift trucks. (This updated bibliogra- 
phy contains 241 abstracts, 78 of which are new entries to the 
previous edition.) 


10792 (NTIS/PS—78/0661) Lithium batteries (citations from 
the Engineering Index data base). Report for 1970—July 1978. Smith, 
M.F. (National Technical Information Service, Springfield, VA 
(USA)). Jul 1978. 187p. NTIS PCNO1/MF NO1. 

Studies on design, development, components, corrosion, and 
hazards are included in this compilation of worldwide research. 
Lithium batteries with sulfides, chlorine, thionyl chloride, organic 
compounds, and water are cited. Applications cover use of lithium 
cells in pacemakers, spacecraft, electric vehicles, and off- 
energy storage. (This updated bibliography contains 180 abstracts, 28 
of which are new entries to the previous edition.) 
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10793 (NTIS/PS—78/0689) Lead batteries (citations from the 
NTIS data base). Report for 1964—July 1978. Smith, M.F. (National 
Technical Information Service, Springfield, VA (USA)). Jul 1978. 
130p. NTIS PCNO1/MF NO1. 

The design, development, components, fabrication, chemistry, 
and testing of lead batteries are cited in this compilation of Federal- 
ly-funded research. Specific applications for spacecraft, consumer 

roducts, and electric vehicles are covered. Studies on lead recovery 
rom battery scrap are covered. Several abstracts on lead toxicity in 
industrial plants are also cited. (This updated bibliography contains 
124 abstracts, 21 of which are new entries to the previous edition.) 


10794 (NTIS/PS—78/0690) Lead batteries (citations from the 
Engineering Index data base). Report for 1970—July 1978. Smith, 
M.F. (National Technical Information Service, Springfield, VA 
(USA)). Jul 1978. 270p. NTIS PCNO1/MF N01. 

Worldwide research on lead battery components, charging, 
corrosion, and testing is cited. The majority of studies concern 
battery use in electric vehicles. Studies on lead recovery from 
battery scrap and air pollution at battery factories are also included. 
(This updated bibliography contains 262 abstracts, 31 of which are 
new entries to the previous edition.) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 10819, 10847, 10848, 10849, 10857 


10795 (CONF-770490—, pp 11-12) Review of the battery 
industry's progress with respect to worker health. Pallies, W.M. (ESB, 
Inc., Philadelphia). 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention '77”. 

The status of OSHA action on lead standards relating to 
battery manufacture is presented. Industrial health problems con- 
nected with high blood lead concentrations are discussed. The 
meaning of a specific guideline and the importance of its implemen- 
tation are pointed out. (RWR) 


10796 (CONF-770490—, pp 12-16) Discussion of international 
industrial health programs. Williams, M.K.; Malcolm, D. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

(I) The history and present status of efforts to control lead 
absorption in the U.K. are summarized. Poisoning has been virtually 
eliminated and occurs by accident or ignorance, rather than through 
lack of adequate standards. The health of lead workers must be 
conscientiously studied so that reasonable standards can be set; if 
nothing is done, pressures will mount for more stringent standards 
later. (II) Clinical and subclinical approaches to standards for lead 
exposure are discussed. Effects of lead on enzyme levels, nerve 
conduction velocity, kidney function, chromosome breakage, and 
behavior are described. The special problem of women in lead work 
is addressed. The use of “lead in air’ measurements as a primary 
RWR) is not supported. Important engineering controls are listed. 

) 


10797 (CONF-770490—, pp 19-22) World battery industry: a 
comparison. George, J.H.B. (Arthur D. Little, Inc., Cambridge, 
MA). 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

An overview of the major sectors of the battery industry in 
various parts of the world is given first. Then regional variations in 
technology are described, and some general remarks are made about 
the outlook for the industry. In addition to automotive and industrial 
lead—acid batteries, nickel—cadmium and primary batteries are also 
included in the survey. Charts of world battery production are 
presented. 4 figures. (RWR) 


10798 (CONF-770490—, pp 28-31) Auto manufacturers’ over- 
view of the battery market. Casserio, M.G. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

The need for lighter, more fuel-efficient cars has brought 
about lighter-weight batteries, and new ways to manufacture them 
use less energy. Antipollution devices on cars have required batteries 
which can stand up to higher temperature--maintenance-free batter- 
ies can be relocated to cooler locations. Manufacturing plants must 
be built with concern for the environment. Flame-arresting vents to 
prevent explosions have made batteries much safer. Products must 
satisfy customer demands for convenience, long product life, and 
modest maintenance. The future will require lighter batteries for 
more fuel-efficient cars, more powerful batteries to crank Diesel 
engines, and batteries (e.g. Ni/Zn) for electric automobiles. (RWR) 
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10799 (CONF-770490—, pp 61-65) Secondary smelter to discuss 
antimony situation. Allen, J. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention "77". 

The impact of increased use of low-antimony batteries on 
operations at secondary lead smelters which recover battery scrap is 
addressed. The antimony must be concentrated to reduce the inven- 
tory of associated lead, and a maximum purity tolerance commensu- 
rate with potential uses must be established. (RWR) 


10800 (CONF-770490—, pp 68-70) International battery stand- 
ardization. Howarth, D. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention "77". 

The aims of standardization are set out, and the principles of 
standardization are enumerated. Standardization of motive power 
batteries in Europe has had some success, but there has been none 
with respect to stationary batteries. A couple of case studies illus- 
trate the situation. (RWR) 


10801 Forced flow electrochemical battery. Jacquelin, J. (to 
Compagnie Generale d’Electricite S.A.). US Patent 4,081,585. 28 
Mar 1978. Priority date 22 Mar 1977, France. 10p. 

Cells are fed in series with an alkaline solution containing zinc 
in suspension and electrically connected in series. The cells are 
grouped in modules fed in parallel with the solution and electrically 
connected in series, each module being fed with the solution through 
an inlet pipe and an outlet pipe. Electrolytic resistors are connected 
in the hydraulic circuit of each pipe to maintain a potential differ- 
ence in the solution between the modules and a tank for storing the 
solution. 12 figures. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 9952, 10000, 10805, 10850 


MATERIALS, COMPONENTS, AND AUXILIARIES 
10802 (CONF-770490—, pp 41-49) Battery separators. Murata, 
K. 1977. 


From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

Advantage features of “Yumicron’’ microporous, thin, em- 
bossed, waffle-shaped separators are described. Special characteris- 
tics required of a thin separator are discussed. Manufacture and 
performance of these separators are also covered. 24 figures. (RWR) 


10803 (CONF-770490—, pp 49-56) Wrought-grid batteries. 
Wylam, W.B. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

Characteristics of the ideal grid are explained. Then a devel- 
opment process to achieve these is described. A cast Ph—Sb—Ar— 
Sn alloy with 6% Sb was used first. Sb content was lowered in 
several steps to O, and then a wrought Pb—Ca—Sn alloy was tried. 
Substantial improvement was noted. Various grid fabrication meth- 
ods were investigated. Finally, an expanded metal process with 
rolling to control grain size was adopted. Performance of these grids 
is briefly summarized. 19 figures. (RWR) 


10804 (CONF-770490—, pp 56-57) Safety venting a battery. 
Halsall, V. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

The importance of battery venting is addressed. Causes of 
battery explosions, reasons for their increased prominance, and ap- 
proaches to prevention are set forth. A recently developed ceramic 
flame barrier seems to be the best approach. (RWR) 


10805 (PB—276512) Current distribution in tubular sodium— 
sulphur cells. Robinson, G. (Electricity Council Research Centre, 
Capenhurst (UK)). Nov 1976. 40p. (ECRC/M—1008). NTIS PC 
A03/MF AO1. 

The sodium—sulphur cell consists of a solid electrolyte (beta- 
alumina) and liquid electrodes (molten sodium and sulphur) and 
operates at about 350C. This memorandum is concerned with the 
properties of the liquid electrodes and, in particular, with spatial 
variations in current density and state of charge associated with 
them. The purpose of this note is to show that extreme variations in 
current density along the length of the cell do occur and can be 
detected by measuring the potential distribution on the outside of the 
cell case. The distribution of current flow changes throughout the 
operational cycle. The results yield information on the processes 
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occurring in both electrodes and are useful in interpreting measure- 
ments of cell impedance and open-circuit potential. 


APPLICATIONS 


10806 (CONF-770490—, pp 70-79) What lies ahead: electric 
vehicle report. Dippold, W.J. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

The status and near-term development of electric-powered 
vehicles are reviewed. Appearance, performance, power train, 
energy storage system, and ERDA development program are dis- 
cussed. 34 figures. (RWR) 


10807 (CONF-770490—, pp 81-89) New battery technologies. 
Yao, N.P. (Argonne National Lab., IL); Landgrebe, A.R. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

Near-term and advanced secondary batteries that are under 
development in the U.S.A. for application to electric utility load- 
leveling, electric vehicles, and solar photovoltaic power systems are 
reviewed along with studies of their applications. Of the near-term 
batteries for utility application, the lead—acid battery is the only 
candidate; but, because of its higher-than-desired cost and its limited 
cycle life, the utility market will probably be limited. Lead—acid, 
iron—nickel oxide, and zinc—nickel oxide systems are the potential 
near-term candidates for electric vehicle applications. However, the 
present battery technology and the cost, which is particularly acute 
for nickel oxide electrode systems, will have to be improved to 
facilitate broader acceptance by users. A concerted near-term bat- 
tery R and D program is now under way as a result of the impetus of 
the Electric and Hybrid Vehicles Research, Development, and 
Demonstration Act of 1976. Significant technological progress was 
made, over the last two years, in various advanced batteries that 
promise higher performance and lower cost than the near-term 
batteries. These advanced batteries include the ambient-temperature 
zinc—chlorine hydrate system and the high-temperature lithium— 
iron sulfide, sodium—sulfur, and sodium—antimony trichloride sys- 
tems. With the present state of technology, these advanced batteries 
approach the goals of the contemplated applications, in terms of cell 
size and capacity, performance, and efficiency, but the demonstrated 
cycle life still falls short of the goals. At the present rate of progress, 
the advanced batteries have a good chance of reaching the major 
testing stage of preproduction batteries within the next five years. 
Meanwhile, preliminary system-engineering designs have been start- 
ed, and a standardized method of battery costing is being developed. 
5 figures. 


ENERGY MANAGEMENT AND POLICY 


10808 (NTIS/PS—78/0586) State-of-the-art reviews and bibliog- 
raphies on energy (a bibliography with abstracts). Final report for 
1964—May 1978. Hundemann, A.S. (National Technical Information 
Service, Springfield, VA (USA)). Jun 1978. 219p. 

Citations to bibliographies, state-of-the-art reviews, and litera- 
ture surveys on various aspects of fossil fuels, wind, solar energy, 
hydrogen, geothermal energy, nuclear energy, and batteries are 
presented. A few citations pertain to electric power. (This updated 
bibliography contains 214 abstracts, 91 of which are new entries to 
the previous edition.) 


10809 National energy conference. Volume I. Report of proceed- 
ings; written contributions. London; Her Majesty's Stationery Office 
(1976). 93p. (CONF-7606176—P1). Pendragon House, Inc., Palo 
Alto, CA. 

From National energy conference; London, UK (22 Jun 
1976). 

This volume brings together the agenda for the conference; 
the transcript of the proceedings; contributions from persons not 
present; and a list of invited attendees. Material coverted in the 3 
sessions is (1) the supply and demand for energy, UK prospects to 
2000, problems and constraints, priorities and possible solutions, role 
of each energy indsutry (problems, plans, and decisions); (2) the role 
of conservation, the consumer, and the environment; (3) policy and 
participation, future energy policy formulation, priorities in develop- 
ing resources, relationships between energy industries, and between 
the industries, the consumer, and the government. (MCW) 


10810 National energy conference. Volume II. Papers submitted. 
London; Her Majesty's Stationery Office (1976). 129p. (CONF- 
7606176—P2). Pendragon House, Inc., Palo Alto, CA. 
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From National energy conference; London, UK (22 Jun 
1976). 

This volume reproduces the agenda and all the papers pre- 
pared for and circulated in advance of, or on the day of, the 
conference, except those being published separately in this series. 
Twenty-six papers are included in this publication on coal, gas, 
electricity, oil, nuclear, energy conservation, research and develop- 
ment, consumer groups, and policy concerns. (MCW) 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 10838, 10855, 10926, 11535 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 10096, 10098, 10821, 10830, 
10831, 10832, 10833, 10840, 10841, 10852, 10854, 10862, 10865, 
10912, 10959, 11531, 11654 


10811 Environmental impact of irrational and wasteful use of 
natural resources. Tolba, M.K. Environ. Int.; 1: No. 3, 147-158(1978). 

Report of the Executive Director, United Nations environ- 
ment programme, Nairobi, Kenya. 

The author defines irrational use of resources as actions that 
are not based on existing knowledge of resources and wasteful use as 
actions using more resources than necessary. The three basic envi- 
ronmental impacts of irrational and wasteful uses are encroachment, 
exhaustion, and distribution effects. Man’s contamination of the 
planet, which increased with population growth and technological 
advances that enable him to divert resources, can be altered by 
improving information and setting better criteria for the use of 
resources. The demand for resources can be lowered if life styles, 
prices, and income distribution patterns are modified to make re- 
sources use less wasteful and living conditions more equitable. The 
author reviews the present means of managing resources through 
minimum safety and social standards and notes that this approach 
leads to ownership and control problems. He suggests that criteria 
should ensure that all costs and benefits of a project be considered 
and that the project should promise a net positive change for better 
resource use. Several questions are suggested for use in assessing the 
comprehensiveness and relevancy of criteria. 


10812 (PB—276587) Colorado energy impact assistance plan. 
Bolt, R.M.; Watkins, L.; Fernandez, J.M. (Colorado Dept. of Local 
Affairs, Denver (USA)). Jan 1977. Contract EDA-05-09-01600. 
108p. NTIS PC A06/MF AO1. 

This report is about a plan which has been developed to assist 
the people of Colorado in their attempts to minimize the adverse 
effects of energy resource development on the communities in the 
state. The plan provides those communities affected by energy 
projects with a clear, documented process for identifying their 
service and capital needs. Technical and financial assistance pro- 
grams available to local jurisdictions are outlined, as are the varied 
roles of local, state and federal governments and industry to be 
adopted in marshalling resources to solve impact problems. (Portions 
of this document are not fully legible) 


10813 (PB—278720) REAP Economic Demographic Model: 
technical description. Final report. Hertsgaard, T.; Murdock, S.; 
Toman, N.; Henry, M.; Ludtke, R. (North Dakota Regional Envi- 
ronmental Assessment Program, Bismarck (USA); North Dakota 
Univ., Grand Forks (USA); North Dakota State Univ., Fargo 
(USA)). Feb 1978. 130p. (NDRR—78/01). NTIS PC A07/MF AOl1. 
The report describes the structure and data base of a comput- 
erized model for projecting localized economic, demographic, and 
fiscal impacts of new energy developments. The model provides 
baseline and single or multiple-project impact projections for a 15- 
county area in western North Dakota. Outputs are available iat the 
county and municipal levels and include such variables as employ- 
ment by type, population by age and sex, school enrollments by age, 
housing requirements by type, public sector costs and revenues by 
type, and net fiscal balance. (Reports of business activity and person- 
al income also are available at the regional level.) The REAP 
Economic-Demographic Model contains five basic components or 
submodels. These are: An input-output economic model; A cohort- 
survival demographic model; An economic-demographic model in- 
terface; A residential allocation model; A fiscal impact model. 


10814 (PB—278991) Impact of environmental, energy, and safety 
regulations and of emerging market factors upon the United States 
sector of the North American automotive industry. Weaver, C.R. 
(Office of Business Research and Analysis, Washington, DC (USA)). 
Aug 1977. 274p. NTIS PC A12/MF AOl. 
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The following topics are discussed: role of the motor vehicle 
in U.S. transportation; role of the motor vehicle industry in the 
economy; structure of the motor vehicle industry; government regu- 
lations and technical factors; alternate materials and fuels for vehi- 
cles; product development and production; consumer demands for 
automobiles; capital requirements and sources of finance; and inter- 
national aspects. 


10815 (PB—279079) Bibliography of manuals and handbooks 
from natural resource agencies. Burke, H.D. (Thorne Ecological 
Inst., Boulder, CO (USA)). Mar 1978. Contract DI-14-16-0006-3103. 
91p. NTIS PC A0S/MF AOl. 

The bibliography locates handbooks and manuals relating to 
wildlife (produced by states and Federal agencies) which are not 
cited in libraries or information retrieval systems. These are normal- 
ly in the form of instructions to field workers or planning personnel 
and not considered as publications. The handbooks and manuals are 
collected from seventeen western states (North Dakota to Texas, 
and states to the west of these) and from Federal agencies such as 
the U.S. Forest Service, Soil Conservation Service, and the Bureau 
of Land Management. This revised edition includes an agency and 
subject index, in addition to an expanded introi'uctory chapter. 


10816 (PB—279454) Inducing the development and adoption of 
socially efficient automotive technology. Final report, January—June 
1977. Boyd, H. (Charles River Associates, Inc., Cambridge, MA 
(USA)). Feb 1978. 63p. (CRA—322). NTIS PC A04/MF AOI. 

Federal policies for inducing the development and adoption 
of innovative automobile technology are examined using a welfare 
economics framework. Socially efficient technology is defined, and 
criteria are identified for evaluating public policies; these include (a) 
feasibility and efficacy, (b) mechanism for tradeoffs, (c) information 
requirements, (d) incentives for information generation, (e) incen- 
tives for optimizing technology, and (f) effects on uncertainty. 
Current and alternative policies are evaluated by the criteria. Poli- 
cies which place greater reliance on market forces, product informa- 
tion, and fiscal incentives can overcome many of the barriers to 
innovation which confront performance standards. 


10817 Successful plan for integrating manpower resources with 
plant project requirements. Benson, R.A.; Lambert, R.D. (Mound 
Lab., Miamisburg, OH). Plant Eng. (Barrington, IIl.); 32: No. 17, 159- 
162(17 Aug 1978). 

The Manpower Resource Planning (MRP) concept is de- 
scribed as an integrated system for matching personnel and needs 
and improving the management of large projects. The basic MRP 
format identifies and totals the manpower requirements for individu- 
al projects and matches them with manpower resources expressed in 
man-days. Procedural steps are diagramed in a monthly cycle of data 
compilation and a three-month cycle of planning. Internal communi- 
cations improve and scheduling problems are avoided because all 
personnel are working from the same planning document and with 
the same information. MRP improves management by giving a 
broader perspective and revealing trends earlier. The experience of 
MRP at Mound Laboratories is used as an illustration. 


10818 Multinational corporations and economic nationalism: con- 
flict over resource development in Canada. Laux, J.K. (Univ. of 
Ottawa); Molot, M.A. World Dev.; 6: No. 6, 837-849(Jun 1978). 

Faced with rising Third World nationalism, multinational 
corporations engaged in resource exploitation are turning back to 
higher-cost but apparently politically more-secure investments in the 
industrialized states. To what extent does the dynamic of govern- 
ment/resource industry relations in an industrialized setting differ 
from the pattern observed in the Third World. To answer this 
question the article analyses the decision to nationalize the potash 
industry in the Canadian province of Saskatchewan using models of 
host government--MNC conflict developed by Vernon, Mikesell, 
and Moran to study Third World cases. The research suggests that 
the dynamic logic of government/industry conflict in a developed 
country setting is very similar to the pattern observed in the Third 
World. The decentralized Canadian federation, the ideology of the 
party in power in Saskatchewan, and the nature of the potash 
industry combine to structure a situation in which coercive national- 
ization of a resource industry was seen as the only policy option. 64 
notes and references. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 9682, 9683, 9718, 10811, 10828, 
10850, 10857, 11472, 11498, 11499, 11500, 11501, 11504, 11526, 
11533, 11534, 11536, 11654 


10819 (CONF-770490—, pp 17-18) Environmental Protection 
Agency programs overview. Bitler, J. 1977. 


ERA VOL. 4, NO. 5 


From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention "77". 

Current EPA programs and how they affect the battery 
industry are reviewed. Possibilities for government funding exist 
under the Clean Water Act. The status of standards under the Clean 
Air Act is summarized. Possible reactions of battery manufacturers 
are suggested. (RWR) 


10820 (NP—23417) Evaluation of some alternate models for 
environmental monitoring: working paper No. 37. Dinkel, J.J.; Erick- 
son, J.E.; Kochenberger, G.A. (Pennsylvania State Univ., University 
Park (USA). Center for the Study of Environmental Policy). Aug 
1977. 21p. Pennsylvania State Univ., University Park, PA. 

An evaluation is made of some modifications of the environ- 
mental monitoring process. A priority class of models is developed, 
and their effect on the cost of gathering information about environ- 
mental quality utilizing on-site inspections is demonstrated. 


10821 (PB—276717) Comprehensive planning for air quality con- 
trol. Final report. Beaver, J.N. (Pikes Peak Area Council of Govern- 
ments, Colorado Springs, CO (USA)). Jan 1978. Contract EPA-68- 
01-4178. 149p. NTIS PC A07/MF AO1. 

This report is intended for use by planning agencies, regula- 
tory organizations and elected officials in approaching in a systemat- 
ic way methods to analyze, control, and plan for air quality. The 
report documents the relationship of air pollution to the performance 
of city systems. It outlines a methodology for evaluating the air 
pollution impacts of growth and development, and it provides a 
framework for incorporating air quality as a criterion in the compre- 
hensive planning process. Air pollution topics are discussed in the 
report according to the following format: Chapter I--Health and 
welfare impacts of air pollution; legal and regulatory framework for 
air quality planning; Chapter II--Methodology for integrating air 
quality criteria in the comprehensive planning process; Chapter III-- 
Description in greater detail of analysis and evaluation techniques 
that are appropriate for considering air quality impacts of regional 
development; Chapter IV--Consideration of specific air quality strat- 
egies in relation to planning and public investment decisions; Chap- 
ter V and VI--Consideration in greater detail of social and economic 
issues associated with air quality control; Chapter VII--Conclusion. 


10822 (PB—276736) Assessment of nonpoint sources. Areawide 
waste-treatment management plan for the Greater Houston area. Final 
report. (Dannenbaum Engineering Corp., Houston, TX (USA); 
Espey, Huston and Associates, Inc., Austin, TX (USA); Houston- 
Galveston Area Council, TX (USA)). Jul 1977. 399p. NTIS PC 
A17/MF AOl1. 

This report is an assessment of the nonpoint sources of water 
pollution within the Greater Houston 208 Planning Area. Includes 
assessments of water pollution resulting from urban runoff, septic 
tank seepages, agricultural runoff, construction site runoff, dredging, 
and benthal oxygen demand. This information will, in turn, be used 
to plan control strategies for these nonpoint sources. 


10823 The 1978 Environmental Quality Index: a fresh start. Natl. 
Wildlife; 16: No. 2, 17-32(Feb-Mar 1978). 

The 1978 Nat'l Wildlife Environmental Quality Index is pre- 
sented. Wildlife suffered because of bad weather and habitat loss. 
Although Congress appropriated about $163.9 million for the U.S. 
Fish and Wildlife Service, it also sunk $10.3 billion into dams and 
other public works projects. Although three of the country’s worst 
pollutants have been reduced by a third since passage of the Clean 
Air Act of 1970, air quality remained the same in 1977 as it was in 
1976. Auto makers were granted a fourth delay in meeting emissions 
standards, despite an annual death rate of 4000 attributed to auto 
pollution. Congress also agreed to permit air pollution in once 
pristine areas. In spite of rising mineral and fuel imports and little 
progress in resource recovery, the U.S. finally appeared to be 
moving toward a national energy and conservation program. In 
1977, the first national standard for drinking water quality was 
enacted, but the potential toxicity of many drinking water elements 
continues to be a dangerous and unknown entity. Although most 
industrial polluters met their water cleanup deadlines, towns and 
cities lagged far behind, and water quality in general continued to 
slide. The quality of soil and living space also declined, and the 
nation’s forests are being strained by the surge in home construction. 
10 graphs, 8 photos. 


10824 Landscape reclamation practice. Hackett, B. (ed.). Surrey, 
a IPC Science and Technology Press Limited (1977). 242p. 
$29.50. 


This book is a practical guide to the design, supervision, and 
management of derelict land reclamation. Nearly 5000 hectares of 
derelict land were reclaimed in England between January 1972 and 
March 1974. But much still remains to be done, and much progress 
remains to be made in the management of reclaimed landscapes. This 
book covers administrative procedures, survey information, influ- 
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ences on design and layout, landform design and grading, drainage, 
soils, soil fauna, botanical aspects, financial control, contract proce- 
dure, and development and maintenance. It is an invaluable guide for 
local authorities and everyone involved in the reclamation of dere- 
lict land. 


NATURAL RESOURCES 
REFER ALSO TO CITATION(S) 9700, 10818, 10824, 10926, 11002 


10825 Energy environment—1, Davarajan, S.; Mohapatra, P.K. 
Chem. Eng. World; 11: No. 8, 49-53(Aug 1976). 

A Chemical Engineering World Research Bureau survey 
covers the world’s reserves of oil, coal, natural gas, shale oil and tar 
sands; India’s supply, demand and consumption of coal, oil, natural 
gas, hydroelectric power, nuclear energy, firewood, cowdung, and 
agricultural wastes; and the prospects of using solar energy, geother- 
mal energy, wind power and tidal power to help meet India’s energy 
requirements. 


10826 (PB—278848) Energy from the west: a progress report of a 
technology assessment of western energy resource development. Ex- 
ecutive summary. White, I.L.; Chartock, M.A.; Leonard, R.L.; La- 
Grone, F.S.; Bartosh, C.P. (Oklahoma Univ., Norman (USA). Sci- 
ence and Public Policy Program; Rho Sigma, Inc., Tarzana, CA 
(USA)). Oct 1977. Contract EPA-68-01-1916. 19p. NTIS PC A02/ 
MF AOl. 

This report covers a three year technology assessment of the 
development of six energy resources (coal, geothermal, natural gas, 
oil, oil shale, and uranium) in eight western states (Arizona, Mon- 
tana, New Mexico, North Dakota, South Dakota, Utah, and Wyo- 
ming) during the period from the present to the year 2000. 


10827 (PB—279044) Water resources research in Nebraska. 
Fourth edition. (Nebraska Univ., Lincoln (USA). Water Resources 
Research Inst.). Jun 1976. 110p. (NWRRI-PUB—10). NTIS PC 
A06/MF AO1. 

Abstracts of nearly 100 water resources studies currently 
being conducted in Nebraska are presented. Agency, author, and key 
word indices are given; projects are cross-referenced by key words. 
Major subdivisions of research areas include artificial recharge, 


conservation, ecology, economics, eutrophication, evapotranspira- 
tion, fish and wildlife, geology and soils, groundwater, hydrology, 
irrigation, modeling, planning, plants, river engineering, social-politi- 
cal-institutional aspects, water data, water quality and pollution, 
water and waste treatment, and water use efficiency. 


10828 Used oil: collection, recycling and disposal. Irwin, W.A. 
Technol. Rev.; 80: No. 8, 54-61(1978). 

The present methods of collecting and recycling or disposing 
of waste oils are examined and the point is made that there is no 
consistency or control over how these potentially dangerous wastes 
are handled. Environmentally safe methods of treating and using 
waste oils are needed to prevent further damage to our water 
supplies. The author summarizes the relative toxicity of alkenes, 
alkanes, and aromatics found in petroleum oil and outlines the 
various stages used in rerefining used oils. He notes the need for 
legislatures to agree on a definition for used oil and to develop 
incentives to mitigate the waste and hazards. U.S. recycling prac- 
tices are compared with those of European Countries with the 
recommendation that the U.S. could profit from the European 
experience. 


10829 Materials and international relations. Ritchie-Calder, L. 
(Univ. of Edinburgh). Mater. Soc.; 1: No. 1, 17-20(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

In this discussion the author points out that materials embrace 
the following: (1) “energy,” because with energy we could be 
assured of all the materials we would ever need; (2) “economics,” 
with the economics of growth taking into account the environmental 
and social costs and the material as well as cosmetic appetites of a 
multiplying population; and (3) “politics,” since today materials 
dominate international relations--polarizing the attitudes of the indus- 
trialized and the less-developed countries. In response to questions, 
the author feels it is necessary to try to find ways to secure 
demonstrable cooperation among nations--make it feasible to have 
some kind of world system--with the hope of dividing natural 
resources or technology in a fairer way. 


10830 New kind of thinking: the perspective of a resource-rich 
developing nation. Acosta, V.H. (Vice-Minister for Mines and Hy- 
drocarbons, Caracas). Mater. Soc.; 1: No. 1, 21-22(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 
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Venezuela is a country endowed with rich mineral and hy- 
drocarbon resources and up to now has been a major exporter of 
raw materials to the industrialized countries. At the same time, it is 
increasing its dependence on imports of capital goods and commod- 
ities at an alarming rate. It is for this reason that Venezuela has 
embarked on a new industrial policy which was outlined recently in 
a speech made by President Perez. This policy is basically one of 
stimulating their own industrial development through substitution of 
domestic intermediate and capital goods for imported ones; financial 
assistance to their own industrial community; and state development 
of capital-intensive industries, such as oil, petrochemicals, steel, and 
aluminum. It is the intention of Venezuela to stimulate the utilization 
of foreign capital, within the framework of Resolution 24 of the 
Andean Pact, whenever such participation is oriented toward meet- 
ing our technological and marketing requirements. It is essential that 
a technological capacity be developed on a local scale to assist 
technology transfer. Within this framework, our new industrial 
policies will be implemented with the parallel development of a 
research capacity. This program would constrain all new industries 
to contribute 1 to 2% of their sales in order to properly finance an 
aggressive national research and development effort. 


10831 Materials supply problems from the viewpoint of resource- 
poor, less-developed nations. Ridker, R.G. (Resources for the Future, 
Washington, DC). Mater. Soc.; 1: No. 1, 23-26(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

The author points out that these countries do believe that 
they have resource problems, but that these problems do not arise 
from the sheer physical shortage of materials or of technology to 
exploit them. Rather, these resource problems, plus the more binding 
constraints on growth, are thought to arise from five other factors: 
(1) lack of investment capital, in particular, domestic savings and 
assistance from abroad, with which to exploit their opportunities; (2) 
lack of energy--or the high cost of acquiring energy from abroad 
with which to mine and process; (3) inadequate supply of marketable 
food and other wage goods with which to employ labor in nonagri- 
cultural sectors without generating serious inflationary pressures; (4) 
inadequate managerial capacity and jurisdictional and political prob- 
lems that make exploitation and development at best a costly, 
inefficient, time-consuming, and risky proposition; and (5) problems 
arising from abroad--volatile world market prices, cartels, monopo- 
lies, foreign ownership of domestic resources, and exploitation of 
weak bargaining positions by more-powerful, richer nations and 
enterprises. 


10832 Materials supply and demand problems and related near- 
and long-term issues as seen by relatively developed resource-rich 
nations. Harris, S. (Australian National Univ., Canberra). Mater. 
Soc.; 1: No. 1, 27-34(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

The concerns of the relatively developed, resource-rich 
(RDR-R) countries (basically Canada, Australia, South Africa, and 
New Zealand) fall between those of the industrialized countries and 
the developing countries. The advanced countries are principally 
concerned about their dependence on imports, often from develop- 
ing or RDR-R countries, to meet their increasing raw materials 
needs, while the latter are concerned about both conditions of trade 
for their raw material exports, and, more broadly, their long-term 
ability to obtain materials for their own expected economic growth. 
Given the importance of resources to these countries, a major 
reexamination of the relation of domestic environmental, social, 
political, and economic policies to resource development is unsur- 
prising. In the emotional atmosphere following the energy crisis, 
however, this has added fuel to an already-confused international 
debate. This renewed international interest in these issues is welcome 
and vital. As yet, little has emerged from it to reduce confusion. The 
reasons for this are many, but they include failure to approach issues 
pragmatically rather than dogmatically; to take a realistic rather than 
a moralistic approach; and to specify issues precisely. The conse- 
quences are a lack of credibility in discussion and a misinterpretation 
of actions and of situations. This could result in wrong policy 
prescriptions, as well as continued political conflict and uncertainty. 
Among the consequences could be a further discouragement of 
investment in raw material productive capacity. The developing 
countries in total might then achieve their objective of higher prices 
unintentionally through world underinvestment in capacity. 


10833 Reconciling political independence and economic interde- 
pendence in North—South resource relations. Robinson, C.W. (Dept. 
of State, Washington, DC). Mater. Soc.; 1: No. 1, 35-40(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

The problems of resource development in today's world are 
marked by the need to adjust resource relationships to a set of new 
realities. These realities haye been created in large part by the 
advance and diffusion of modern science and technology and they 
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can be met in part by the further advance of science and technology. 
But, the author quotes from an issue of Science magazine on materi- 
als in pointing out, science and technology can accomplish little in 
the absence of appropriate institutional arrangements”. It is such 
institutional arrangements for resource development within the inter- 
national system that he addresses. 


10834 Report of workshop on resource identification and develop- 
ment. Boyd, J. (Materials Associates, Washington, DC). Mater. Soc.; 
1: No. 1, 51-52(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

The following themes emerged from the discussions and help 
illustrate why resource development remains so critical a concern. 
Materials, as the “stuff things are made of’, are the food that sustains 
any economy at higher than subsistence levels. Materials are essen- 
tial to the well-being of all nations, particularly the developing 
nations. Materials bring nations together in an interdependent rela- 
tionship, for wealth is built upon the conversion of resources into 
supplies. 


10835 Report of workshop on conservation and recycling. Bever, 
M.B. (Massachusetts Inst. of Tech., Cambridge). Mater. Soc.; 1: No. 
1, 53-54(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

The prepared presentations at the workshop on conservation 
and recycling dealt with the following five subjects: the institutional 
framework in which conservation and recovery operate; the analysis 
of the implications of extending product durability; the contributions 
to resource conservation and the industrial structure of established 
recycling; public perceptions of the current status and future pros- 
pects of recycling; and a case study of the automobile as a renewable 
resource. The following general conclusions emerged from the 
workshop discussions: (1) special closed-loop recycling seems to be 
more effective than general recycling--an outstanding example is the 
recycling of old newspapers; (2) in different countries, the degree of 
recycling of some materials, such as paper, depends to a marked 
extent on local institutions and organizations; (3) recovery from 
municipal waste is driven more by the urgency to dispose of the 
waste than by interest in materials conservation; and (4) the chang- 
ing performance requirements of automobiles is likely to increase 
their use of plastics, and a technology for recovering them will have 
to follow in view of the large amounts involved. 


10836 Report of workshop on processing. Jaffee, R.I. (Electric 
Power Research Inst., Palo Alto, CA). Mater. Soc.; 1: No. 1, 55- 
56(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

The discussion focused principally on the four topics of 
aluminum, cement/concrete, advanced technology, and labor and 
other institutional questions. It was suggested that if the less-ad- 
vanced countries are to develop processing industries, as well as 
processing raw materials, continued world economic growth is 
essential. In this way, an increased share for the developing countries 
of the value added from raw materials to finished product can be 
accomplished without causing major labor problems in the industri- 
alized countries. In order to permit the necessary adjustments to be 
made in this changing world situation, it is important to institute 
changes gradually. Such gradualism would be encouraged, for exam- 
ple, by developing more fully the substitution possibilities, including 
alternate sources of materials, alternate technologies, and alternate 
materials, which would tend to discourage cartel actions. In addi- 
tion, short-time benefits to alleviate problems in availability of raw 
materials include commodity agreements, buffer stocks, and econom- 
ic stockpiles. Finally, industrialized countries could encourage the 
provision of turn-key processing activities to the developing world. 
It is possible that developing-country investment in labor-intensive 
industries, rather than in capital-intensive processing, may offer a 
better path to their economic development. Overall, the panel con- 
cluded that processing technology had a major role in helping to 
reduce conflicts and promote cooperation between nations in the 
field of materials. 


10837 Report of workshop on substitution. Lovelace, A.M. (Na- 
tional Aeronautics and Space Administration, Washington, DC). 
Mater. Soc.; 1: No. 1, 57-58(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

Five major points emerged from the Substitution Workshop. 
First, a series of materials crises can be expected in the future. 
Second, substitution seems to be a viable technical option and 
strategy to continue to deal with such crises. Third, the time 
requirements and the technical and institutional complexities of the 
process of substitution should not be under-estimated in the planning 
activity. To address these problems, such preparedness programs 
should be instituted at the national level. However, much of the 
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activity will be best carried out by industry, with government efforts 
directed to providing education and direction to assist in avoiding 
crises, and attempts at appropriate international solutions. Fourth, 
research and development programs should be undertaken to in- 
crease the number of substitution options available. It was concluded 
that even such well-endowed countries as the United States can no 
longer be considered materials self-sufficient and will have to use all 
practicable means, including substitution possibilities, to achieve a 
working international economic interdependency. 


10838 Materials modeling and policy analysis. Radcliffe, S.V. 
(Resources for the Future, Washington, DC). Mater. Soc.; 1: No. 1, 
59-63(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

The key point of this review of the state of the art of materials 
modeling is that existing models show richness in variety, but 
relative poverty in data, and frequently, an inability to adequately 
separate out technological factors. Further, while some materials 
models have found use in government for specific commodity supply 
and demand issues in mineral shortage analysis, they are relatively 
restricted in scope, in particular as to their near term focus. As for 
modeling in general, it is apparent that a materials model is more 
likely to be used in the policy-making process when the policy 
makers of his immediate staff originate the idea for the model and are 
involved in its design and modification. In an effort to overcome the 
problem of underutility of models in policy analysis, exploratory 
materials models for both minerals and renewable resources are 
currently being developed through the support of the Office of the 
Science Advisor to the President, and in coordination with relevant 
Administration offices and agencies. Finally, for the future, it seems 
that materials models are here to stay as a stimulating intellectual 
food for policy analysis. 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 10836, 10837 


10839 (PB—278132) Federally sponsored energy research in the 
Northern Great Plains, North Dakota, fiscal year 1976. Summary 
report. Lefohn, A.S. (Environmental Protection Agency, Denver, 
CO (USA). Office of Energy Activities). Jun 1977. 37p. (EPA—908/ 
4-77/008). NTIS PC A03/MF AO1. 

In August 1976, the U.S. Environmental Protection Agency, 
in cooperation with the State of Montana, established the EPA 
Montana Energy Operations Office. The challenge of this office is to 
develop an effective mechanism for transferring energy research 
results from the laboratory to the decision-makers. As a way to fulfill 
part of this challenge, a survey was initiated in the Fall of 1976 to 
summarize the federal energy effort in the State of North Dakota. 
This report is a summary of the information obtained from numerous 
state and federal publications. Recommendations regarding further 
actions on various aspects of energy research are included. The 
report serves primarily as an informative document to inform re- 
searchers, state and federal government officials, and decision- 
makers at all government levels how and where the federal energy 
research dollar is being directed in North Dakota. 


10840 Technology in a planned economy: the Soviet Union. 
Levine, H.S. (Univ. of Pennsylvania, Philadelphia). Mater. Soc.; 1: 
No. 1, 41-43(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

The basic theme of this paper is the very slow process of 
technical change that is, for a number of reasons, imbedded within 
the Soviet economic system. The Soviets do have an active program 
for science and technology; they invest substantial resources in these 
areas. Thus, their problems do not result from the fact that they do 
not train enough scientists or that they do not have enough scientists 
working. Scientific research and development in the Soviet Union is 
centrally organized. A major part in this program is played by the 
Academy of Sciences and its many affiliate institutes. There are 
central plans that guide the research undertaken by the academic 
institutes. There are, also, economic research and development insti- 
tutes attached to the various economic ministries. There are tasks 
levied by the state planning committee (Gosplan), on the different 
ministries for the introduction of new technology. Nevertheless, the 
process of technical change has not been sufficiently rapid, and the 
Soviets are turning once again toward the importation of advanced 
technologies from the West. 
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10841 Utilization of new technologies in developing countries. 
Standke, K.H. (United Nations, New York). Mater. Soc.; 1: No. 1, 
45-49(May 1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC, USA (28 Apr 1976). 

Within the wide spectrum of the developing countries, almost 
all display a great disparity between the small “modern” elite and the 
vast masses which live within the “'traditional’’ economy and culture. 
The needs and aspirations of the small modern section of such 
societies are much the same as those of people in the developed 
countries and are more or less met by imported technologies. The 
larger, traditional part of society, however, is largely untouched by 
such innovations and their needs, although much greater, are largely 
neglected. Any new approach to the better use of science and 
technology will have to give priority attention to the latter by 
fostering the development of simple technologies to improve their 
lot. In most of the developing countries, the age-old techniques of 
the traditional sector, evolved by empirical rather than scientific 
means, have changed little over the centuries and are deeply embed- 
ded in the local culture. Such primitive techniques are usually 
neglected and despised and attempts are made, not always with 
success, to replace them with imported technologies not immediately 
seen as compatible with the culture. Some effort is required, espe- 
cially in the least-developed sectors, to modify existing tools and 
methods by the application of quite-simple scientific principles. 
There is considerable scope for their improvement and this would 
avoid the need to “replace’”’ them by imported technologies, the easy 
acceptance and efficient use of which are much more difficult to 
achieve. 17 references. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 9769, 9849, 9851, 10180, 10185, 
10189, 10349, 10352, 10451, 10464, 10465, 10466, 10467, 10469, 
10470, 10471, 10472, 10473, 10474, 10475, 10476 


10842 Nuclear fuel recycling may be best alternative. Chem. Eng. 
News; 56: No. 45, 13-15(6 Nov 1978). 

It is the opinion of Joseph R. Dietrich (Combustion Engineer- 
ing) that the nuclear industry needs to use the uranium fuel cycle 
with U—Pu recycle. The current government position, blocking 
reprocessing and the Barnwell plant, is criticized. Some figures are 
given which show the value of reprocessing. Improvements in the 
once-through cycle will not be enough to compensate for the loss of 
reprocessing. (DLC) 


10843 Control of nuclear power poses challenge to U.S. Freeman, 
S.D. Energy User News; 3: No. 38, 22-23(18 Sep 1978). 

Excerpted from remarks made at the Atomic Industrial 
Forum Fuel Cycle Conference held in New York City. 

S. David Freeman, Chairman, the Tennessee Valley Authori- 
ty, criticizes the nuclear industry for what he considers childish 
reactions to competition from newly funded energy alternatives 
when the bulk of research and development funds continue to go for 
nuclear power. Freeman favors the use of both nuclear and coal- 
fired power plants on the grounds that neither option can supply the 
entire demand without serious environmental and security problems. 
He considers solar energy to be technologically and economically 
feasible for some applications and a serious competitor to breeder 
and fusion reactors in the future. He sees time as the real enemy in 
resolving the energy crisis and emphasizes the importance of having 
the proponents of specific energy sources work together to resolve 
the conflicts that are preventing progress. He would resolve the 
breeder debate by (1) using a fuel cycle that discourages prolifera- 
tion, (2) incorporates the known state-of-the-art, and (3) is funded 
equally by the public and the utilities. 


10844 Radioactive materials imported into the United States. 
Fed. Regist. (Wash., D.C.); 43: No. 52, 10917-10918(16 Mar 1978). 

From Transportation, 49CFR171, 172, Department of Trans- 
portation, Materials Transportation Bureau. General information, 
regulations, and definitions; Hazardous materials table and hazardous 
materials communications regulations. 

These amendments permit packages of Type A and low- 
specific-activity radioactive materials, which have been prepared in 
accordance with the quantity limitations of the most recent Interna- 
tional Atomic Energy Agency (IAEA) Standards, to be imported 
into the United States (U.S.). These amendments permit such IAEA 
quantity limitations to be used in place of existing DOT quantity 
limitations since differences between the two requirements are small 
and importation of Type A and low-specific-activity materials would 
be unnecessarily hindered without these amendments. 


10845 Nuclear policy. Ford, G.R. (President of the United 
States, Washington, DC). At. Energy Law J.; 18: No. 3, 230-252(Fal 
1976). 
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Then-President Gerald Ford outlines the potential benefits of 
nuclear power as opposed to the danger of proliferation. He points 
out that not all nations have the same interest or views toward 
nuclear energy; but also he says that if a choice must be made, 
nonproliferation objectives must take precedence over economic and 
energy benefits. It is pointed out that the management of nuclear 
energy can be only partial and temporary by technical measures, and 
that full management can result only if nations realistically face the 
task prepared to forego preconceived short-term advantages in favor 
of long-term gains. Coordination of the policies of all nations toward 
the common goal of nonproliferation is predicted to lead to success. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 9553, 10906 


10846 (CONF-770490—, pp 4-6) Broad future of the automotive 
industry. Wanvig, C.O. (Globe-Union, Inc., Milwaukee). 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

The battery industry and its relation to government and 
society as a whole in the near future is discussed. The need for, and 
applications of, improved batteries, in particular, lead—acid batter- 
ies, are described. (RWR) 


10847 (CONF-770490—, pp 23-26) Market analysis, 1977— 
1981, Burkard, R.A. (Globe-Union, Inc., Milwaukee). 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention "77". 

A model of the battery market is set forth. Assumptions in the 
model are explained, and battery industry replacement unit ship- 
ments are estimated for 1977, 1978, 1979, 1980, and 1981. The figures 
vary between 50 and 56 million annually. 6 figures, 7 tables. (RWR) 


10848 (CONF-770490—, pp 27-28) Marketing Committee 
report. Lawrie, J.T. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977 

In Battery Council International, Convention 77”. 

Problems of battery marketing and public reaction to batteries 
and battery reliability are described. (RWR) 


10849 (CONF-770490—, pp 60-61) Maintenance-free: an over- 
view. Black, J.R. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention "77". 

The market maintenance-free batteries as experienced by the 
"Atlas Worry-free” is briefly summarized. (RWR) 


10850 (CONF-770490—, pp 65-67) Product liability discussion. 
Schreiner, W.; Knox, J.; Snyder, J. 1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

The primary battery hazard is explosion, and work to prevent 
these—by education, warnings, and equipment such as flame-retar- 
dant vent caps--is reviewed. Various standards may be promulgated. 
Warranty rules, regulations regarding recall and possible new laws 
respecting product liability are touched upon briefly. (RWR) 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 10007, 10008 


CONSERVATION 


REFER ALSO TO CITATION(S) 10835, 10884, 10900, 10916, 
10918, 10948, 10949, 10950, 10951, 10952, 10953, 10954, 10955, 
10956, 10957, 11498, 11499 


10851 (HCP/M4143—01) Standard evaluation methodology 
packages for state energy conservation programs. (TRW, Inc., 
McLean, VA (USA). Energy Systems Planning Div.). Oct 1978. 
Contract EM-78-C-01-4143. 542p. Dep. NTIS, PC A23/MF AOI. 

The workbook provides information to aid state energy of- 
fices in establishing data collection systems necessary to determine 
the annual energy savings from their energy conservation programs. 
It also aids states in evaluating the effectiveness of implementation 
strategies used in their energy conservation plans. Fifty-two discrete 
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program measures designed to conserve energy are identified and 
discussed in the following sectors: transportation, buildings, industri- 
al, agricultural, government, utilities, and marketing and education 
sectors. Much ‘additional information is presented in the appendices 
and supplements. (MCW) 


10852 (HCP/M8662—1) Analysis of financial programs for 
energy conservation: market simulation (penetration) model. Maddala, 
G.S.; Milliman, J.W.; Roberts, R.B. (Fletcher (A.L.) and Associates, 
Gainesville, FL (USA)). Aug 1978. Contract EM-76-C-01-8662. 
273p. Dep. NTIS, PC Al2/MF AOl1. 

This report presents the results of research to develop a 
simulation model to evaluate the effects of Federal financial-incen- 
tive programs. Specifically, the model was developed for two indus- 
tries: primary metals (SIC 33) and stone, clay, and glass (SIC 32). 
The model is designed to be a link between existing macro models of 
the economy and micro engineering models. The model is also 
designed as a prototype that could be easily adapted to a variety of 
industries. The model as currently developed performs the following 
major functions: (1) evaluates the impact of different financial incen- 
tive programs on the rate of market penetration of energy-saving 
technologies; (2) estimates the energy saved over time because of 
these pg (3) estimates the change in energy efficiency of the 
capital stock because of these programs; (4) estimates the value of 
the energy saved and the cost to the government of the program; 
and (5) calculates the social benefits and costs of the program. 


10853 (NTIS/PS—78/0693) Energy conservation: policies, pro- 
grams and general studies (a bibliography with abstracts). Report for 
1964—June 1978. Hundemann, A.S. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Jul 1978. 220p. NTIS PCNO1/ 
MF NO1. 


Abstracts pertaining to national policies, programs, and gen- 
eral studies of ways to conserve energy are presented. Topic areas 
cover such subjects as electric load management, effects of price and 
taxation on energy conservation, public attitudes and behavior 
toward energy saving, energy savings through reduction in hot 
water consumption, and telecommunications substitutability for 
travel. (This updated bibliography contains 216 abstracts, 41 of 
which are new entries to the previous edition.) 


10854 Can we save energy by taxing it. Boshier, J.F. Technol. 
Reyv.; 80: No. 8, 62-66, 70-71(1978). 

The political and economic implications of using investment 
tax credits and energy-source taxes to promote energy conservation 
are examined and the conclusion is reached that taxes for a con- 
trolled increase in energy prices will aliow better management of the 
transition period, but that the proposed conservation tax credit is 
inadequate to reverse the trend toward energy-intensive equipment. 
If labor costs fall relative to capital and energy costs, it will be 
possible to meet the goal of full employment as well as the goal of 
energy conservation. Policies that promote full employment, such as 
the wage subsidy, will further these goals, which will also be 
encouraged by policies to stimulate investment by lowering capital 
costs. Inconsistencies in the National Energy Plan, such as the policy 
to increase spendable income, are more likely to increase consump- 
tion than conserve energy. Taxes on energy are compared under the 
three categories of product taxes, general (or Btu) taxes, and tariffs 
in terms of effectiveness and social, economic, and political effects. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 9567, 10797, 10798, 10825, 10863, 
10930, 11566 


10855 (CONF-780843—3) Regional analysis of electricity 
demand growth, Chern, W.S.; Just, R.E. (Oak Ridge National Lab., 
TN (USA); California Univ., Berkeley (USA). Dept. of Agricultural 
and Resource Economics). 1978. 32p. Dep. NTIS, PC A03/MF AO1. 

From Conference on net energy analysis and energy model- 
ing; Colorado Springs, CO, USA (21 Aug 1978). 

The regional electricity demand forecasting model developed 
at the Oak Ridge National Laboratory is described. The model 
forecasts electricity demand and price by sector and by state. Econo- 
metric models are estimated for each of the nine census regions 
separately, using pooled time-series and cross-sectional (state) data. 
Thus the estimated demand elasticities used in the forecasting model 
vary from region to region. The most recent forecasts for nine 
selected states are presented and analyzed. The results show that 
electricity demand will continue to grow in all sectors and in all 
states. However, the rates of growth will be considerably lower than 
those observed in the 1950's and 1960's. Furthermore, the forecasted 
rates of growth in electricity demand vary considerably from state to 
state. The reasons for these variations being the different patterns of 
projected future growth in population, income, industrial activities, 
as well as the different degrees of demand responsiveness to price 
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changes among states. These regional variations of electricity 
demand growth suggest that forecasts at the national level should 
not be used as the basis for making energy policies at the regional or 
state level. 


10856 (IKE-K—53-6) Simulation of the Energy, Environment, 
and Economy System: methods and programs for the calculation of 
reserves. Hausch, K.J.; Weible, H.; Klaiss, H. (Stuttgart Univ. (TH) 
(Germany, F.R.). Inst. fuer Kernenergetik und Energiesysteme). 
Mar 1978. 53p. (In German). Dep. NTIS (US Sales Only), PC A04/ 
MF AOl. 

The keeping of reserves is indispensable for ensuring the 
performance required from technical systems. Reserves serve for 
adjusting decreases in performance due to troubles. The dimension- 
ing of reserves is dependent on the degree of reliability required 
from the respective system. Via the rate of system reliability, the 
necessary reserve may be calculated. For doing so, four methods are 
presented consisting of two precise methods for the creation of all 
possible performance conditions, a Monte Carlo simulation and 
another method for approximation in which the initial system is 
transformed into an alternative system. These methods were pro- 
grammed and are available in the form of FORTRAN-programs. 
Furthermore, the methods were implemented in the program system 
RSYST-III where they are easy to use due to conversational proc- 
essing. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 9467, 9552, 9576, 9851, 10087, 
10089, 10102, 10795, 10819, 10844, 10850, 10854, 11497, 11498, 
11499, 11500 


10857 (CONF-770490—, pp 7-10) Government's role in occupa- 
tional and environmental health. Corn, M. (Univ. of Pittsburgh). 
1977. 

From 89. meeting of the Battery Council International; Wash- 
ington, DC, USA (25 Apr 1977). 

In Battery Council International, Convention 77”. 

The roles of government and the private sector in the regula- 
tion of occupational safety and health and environmental matters are 
discussed. The broad program of government involvement is pointed 
out. The appropriate response of the scientific, technical, and busi- 
ness communities to new legislation is considered. The importance of 
information input (fact and opinion) from regulated industry to 
regulatory agencies is stressed. It is highly advisable that more 
persons become involved in the regulatory processs. Nine immediate 
steps that the private sector could take to ensure that regulatory 
activity in the future is well based and that their input is part of the 
proces of development of regulations are set forth. (RWR) 


10858 (NP—23121) Illinois’ energy future. Executive summary 
of recommendations of Study Panels of the Illinois Energy Resources 
Commission. (Illinois Energy Resources Commission, Springfield 
(USA)). 1977. 73p. Illinois Energy Resources Commission, Spring- 
field. 

Six study panels were established to deal with topics of 
importance to the energy future of Illinois: Coal, Electric Utilities 
(including Nuclear), Energy Conservation, Solar, Solid Waste and 
Biomass, and Natural Gas and Petroleum. Each panel produced a 
report on its assigned topic. This is a summary of those reports. Each 
chapter contains a summary of the findings and complete recommen- 
dations of one study panel. (MHR) 


10859 (NP—23388) Report of the Working Group on Energy 
Strategy. Energy Commission paper number 2. (Department of 
Energy, London (UK)). Jul 1977. 16p. Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

This report was submitted to the Secretary of State for 
Energy to delineate the progress made by the Working Group on 
Energy Strategy. In February 1976, the Working Group concluded 
that there should be more emphasis in the future on long-term 
energy strategy and on the inter-relationships between the fuels. It 
also emphasized the importance of maintaining a flexible approach to 
formulating energy strategy given that the uncertainties are too big, 
and the penalties of failure too great, for any one plan for the energy 
sector to survive the realities of a complex and developing situation. 
The Group continues to emphasize these approaches and progress is 
reported on adopting a sufficient harmony in planning procedures 
and timetables between the industries and the Department of Energy 
so that rational analysis of the energy sector as a whole will become 
more practicable for the future. Discussions on the economic and 
financial framework for the industries and on energy forecasting 
point the way to a more coherent and systematic approach for the 
energy sector as a whole. The main elements of current planning and 
pa procedures for each industry are shown in an appendix. 
( ) 
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10860 (PB—276832) Federal planning assistance programs. Final 
report. Wise, H.F. (Wise (Harold F.), Washington, DC (USA)). Aug 
1977. Contract HUD-H-4088. 265p. NTIS PC A12/MF AOl. 

The document contains a listing of 31 Federally funded 

lanning Assistance Programs based upon enabling legislation, regu- 
ation, guidelines, published materials and interviews with agency 
personnel. Included are program descriptions, and seven analytical 
matrices which provide an opportunity to compare program struc- 
tures and purposes. Each program is referenced to its catalog 
number in the 1977 Edition of OMB's catalog of Federal Domestic 
Assistance. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 9576 


10861 (DOE/ET—0060(78)) Fossil Energy Program report, 1 
October 1976—30 September 1977. (Department of Energy, Wash- 
ington, DC (USA). Office of Fossil Energy). Aug 1978. 620p. Dep. 
NTIS, PC A99/MF AO1. 

This report is an integral part of the documentation system of 
the Fossil Energy Program of the Department of Energy. It contains 
descriptions of each contract and project, arranged in conformance 
with planning and budgetary documents. The results of contracts are 
reported at various intervals, depending on the type of contract, but 
at least annually. These reports are not listed individually in the 
“Publications” sections but are available from the National Techni- 
cal Information Service, U.S. Department of Commerce, Spring- 
field, Virginia 22161. The Department of Energy also publishes 
several abstract journals: Fossil Energy Update, Energy Research 
Abstracts, and Energy Abstracts for Policy Analysis. 


COAL 
REFER ALSO TO CITATION(S) 9407, 9449, 9552, 9553, 9567, 9577 


10862 (PB—276597) Energy coordinator position, state of North 
Dakota. (North Dakota Office of the Governor, Bismarck (USA)). 
Dec 1977. 74p. NTIS PC A04/MF AO1. 

The report is about the work accomplished during the three- 
year period so that the state of North Dakota could develop the 
necessary avenues for coordination of potential coal impact. The 
primary function of that office was to assist in gathering and dispers- 
ing information related to coal development and to initiate work 
which could help the state to plan for future changes because of 
industrialization. Because the state of North Dakota had very little 
organized effort in dealing with development, the diversity of prob- 
lems confronting the coal impact project were great. Data informa- 
tion and dissemination, and community assistance had to be initiated 
at a baseline data gathering level and proceed further only where 
adequate information was made available. A final function of the 
Coal Impact Office was an information source for the general public. 


PETROLEUM 
REFER ALSO TO CITATION(S) 9587, 9611, 9633, 9660 


10863 Monthly energy review. Mon. Energy Reyv.; 1-97(May 
1978). 


Petroleum demand/supply, annual growth rates in petroleum 
demand/supply, and domestic demand for petroleum products are 
given for 1976 and 1977 and projected for 1978 and 1979 for three 
macroeconomic assumptions of high-, medium-, and low-energy 
demand. The sensitivity of the projections are evaluated and the 
projections are compared with other forecasts. (JSR) 


NATURAL GAS 
REFER ALSO TO CITATION(S) 9682, 9683 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 9718 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 9994, 10855 


10864 (DOE/ERA—0018) Electric power supply and demand 
1978—1987 for the continuous United States as projected by the 
Regional Electric Reliability Councils in their April 1, 1978 long-range 
coordinated planning reports to the Department of Energy. (Depart- 
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ment of Energy, Washington, DC (USA). Economic Regulatory 
Administration). 15 Jun 1978. 103p. Dep. NTIS, PC A06/MF AOI. 

The Regional Reliability Council projections of peak demand, 
generating capability, and electric energy requirements for the con- 
tiguous U.S. have declined for the fourth consecutive year. On the 
basis of these projections, it appears that the electric utility industry 
believes the U.S. will experience smaller annual increases in power 
use than have occurred in the past. The summer demand 
growth rates of the Councils range from 3.52 percent annually, as 
projected by the Northeast Power Coordinating Council, to the 6.21 
percent projected by the Southwest Power Pool. Subregional 
growth covers a wider range, from the 2.77 percent of the New 
York Power Pool to the 6.51 percent of the Southern Company area. 
Total reserve margins at the time of summer peak demands are 
projected to decline from an estimated 30.16 percent in 1978 to about 
23.81 percent in 1987. If projected loads are not exceeded, if project- 
ed capability levels are actually attained, if fuel requirements are 
satisfied, and if no contingencies worse than those normally met with 
are experienced, electric power supply should be adequate for the 
next decade. However, it is possible that the projected reserve 
margins will not be attained, and that adequate primary energy 
supply (fuel and hydro) will not be available when needed. Comple- 
tion of generating units and transmission facilities on schedule is 
made uncertain by difficulties related to financing, environmental 
pressures, procedural delays and some inadequacies with respect to 
quality control of manufactured and field-assembled components. 


10865 (HCP/T5103—01) Impact assessment of the 1977 New 
York City blackout. Final report. Corwin, J.L.; Miles, W.T. (System 
Control, Inc., Arlington, VA (USA)). Jul 1978. Contract EX-77-C- 
01-5103. 158p. Dep. NTIS, PC A08/MF AOI. 

This study was commissioned by the Division of Electric 
Energy Systems (EES), Department of Energy (DOE) shortly after 
the July 13, 1977 New York City Blackout. The objectives were 
two-fold: to assess the availability and collect, where practical, data 
pertaining to a wide variety of impacts occurring as a result of the 
blackout; and to broadly define a framework to assess the value of 
electric power reliability from consideration of the blackout and its 
effects on individuals, businesses, and institutions. The impacts were 
complex and included both economic and social costs. In order to 
systematically classify the most significant of these impacts and 
provide guidance for data collection, impact classification schemes 
were developed. Major economic impact categories examined are 
business; government; utilities (Consolidated Edison); insurance in- 
dustry; public health services; and other public services. Impacts 
were classified as either direct or indirect depending upon whether 
the impact was due to a cessation of electricity or a response to that 
cessation. The principal economic costs of the blackout are shown. 
Social impacts, i.e., the changes in social activities and adaptations to 
these changes were particularly significant in New York due to its 
unique demographic and geographic characteristics. The looting and 
arson that accompanied the blackout set aside the NYC experience 
from other similar power failures. (MCW) 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 10843 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 10930 


10866 (PB—276935) Railroad impact study: 63 rail-line segments 
in South Dakota. Appendices. Poth, L.A.; Peterson, J. (South Dakota 
Univ., Vermillion (USA)). Dec 1977. 821p. (BULL—124-APP). 
NTIS PC A99/MF AO1. 

The appendices are incorporated in a separate volume for 
ease of handling. The tables and data will be of value to those who 
may want to conduct more in-depth analyses. The appendices con- 
tain detailed information on the entire state of South Dakota and on 
the 63 rail line segments. 


10867 (PB—279671) Computer-based resource accounting model 
for generating aggregate resource impacts of alternative automobile 
technologies. Volume I. Fleet attributes model. Final report, July— 
November 1977, Rubinger, B.; Prensky, S. (Department of Transpor- 
tation, Cambridge, MA (USA). Transportation Systems Center). Jan 
1978. 54p. (DOT-TSC-OST—177-72). NTIS PC A04/MF AOI1. 

Auto production and operation consume energy, material, 
capital and labor resources. Numerous substitution possibilities exist 
within and between resource sectors, corresponding to the broad 
spectrum of potential design technologies. Alternative auto design 
concepts are examined in terms of their aggregate resource impacts. 
A computer-based model has been developed for generating the 
resource requirements of alternative automobile technologies. The 
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model goes beyond previous tools in its scope, level of impact 
disaggregation, and flexibility. It projects the annual energy, materi- 
al, capital, and labor requirements of the passenger-automobile fleet 
through the year 2000. The methodology integrates a family-tree 
technique for material and energy accounting, with an input-output 
mgr which generates the capital and labor information. 

wenty-four major materials are tracked, with supply disaggregated 
among primary and recycled materials, imports, and domestic 
sources. Net energy consumption is derived, along with capital and 
labor impacts disaggregated by 90 industries. The Resource Ac- 
counting methodology is described, with emphasis on the Fleet 
Attributes Model. Representative results are presented and dis- 
cussed. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 10825 


10868 Cash boost for alternative energy. Hammond, G. Phys. 
Technol.; 9: No. 4, 139-140(Jul 1978). 

The level of UK Government spending on development of 
alternative sources of energy is to increase by 60%. The Govern- 
ment announced plans for 6m pounds-worth of research and devel- 
pen to supplement 10m pounds already committed. Almost half 

the extra money (2.9m pounds) will go on wave power, and a 
cr (1.5m pounds) will go on detailed studies of the feasibility of 
vern Barrage tidal schemes. 


SOLAR 
REFER ALSO TO CITATION(S) 9918, 9919, 9926, 9967, 10041, 
10947 


GEOTHERMAL 


REFER ALSO TO CITATION(S) 10061, 10079, 10080, 10081, 
10082, 10083, 10084, 10085, 10086, 10087, 10088, 10090, 10092, 
10094, 10096, 10097, 10098, 10099, 10100, 10101, 10102, 10105, 10106 


OTHER 
REFER ALSO TO CITATION(S) 10123, 10124, 10959 


ENERGY CONVERSION 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 10861 


10869 (CONF-750601—P7) Sixth international conference on 
magnetohydrodynamic electrical power generation. Klepeis, J.E. (ed.). 
(Energy Research and Development Administration, Washington, 
DC (USA). Office of Fossil Energy). 1975. 235p. Dep. NTIS, PC 
Al11/MF AOl. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

Separate abstracts were prepared for 10 of the 12 papers. 
Two papers were previously included in the EDB data base. (WHK) 


10870 (LA—7552-MS) DOE-1 verification program plan. Dia- 
mond, S.C.; Hunn, B.D.; McDonald, T.E. (Los Alamos Scientific 
Lab., NM (USA)). Nov 1978. Contract W-7405-ENG-36. 16p. Dep. 
NTIS, PC A02/MF AO1. 

This program plan has been prepared to provide a scheduled, 
comprehensive technique for verifying the DOE-1 computer pro- 
gram. The DOE-1 building energy analysis computer program is a 
very flexible design tool for pass « Rae mr Poco to use in the effi- 
cient design and analysis of new or retrofitted buildings. Tasks to be 
performed, the interaction of the individual tasks, and the philosophy 
governing the performance of these tasks are described in the plan. 
A time schedule for initiation and completion of each task is shown, 
as well as the approximate date that results will be available. The 
successful verification of DOE-1 will provide government and the 
private sector with a building design analysis tool that can be used 
with confidence. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 10871 
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PERFORMANCE AND TESTING 


10871 (CONF-750601—P7, pp 1-10) Analysis of thermal effi- 
ciency of an open-cycle power installation based on generalized dia- 
gram of the MHD generator characteristics. Ivanov, P.P.; Koryagina, 
G.M.; Kovbasyuk, V.I.; Shumiatskii, B. Ya. (Inst. for High Tempera- 
tures, Moscow). 1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

A method is proposed to analyze MHD power plant param- 
eters using a generalized diagram of optimum MHD generator 
characteristics. This method is used to investigate the thermal effi- 
ciency of an open-cycle MHD power facility as a function of oxygen 
enrichment (oxidizer content). It is shown that substantial oxygen 
enrichment is desirable in order to increase the efficiency of the 
MHD power plant and to decrease the weight and dimensions of the 
magnet. But, at the same time, it leads to a sharp increase of the 
initial parameters of the working fluid. An evaluation of the influ- 
ence of the oxygen enrichment on NO/sub x/ emissions indicates a 
considerable reduction of air pollution due to increased oxygen 
enrichment. 


DUCT ENGINEERING AND FLUID DYNAMICS 


10872 Electrical and thermal instabilities and their suppression in 
thermally equilibrium MHD plasma. Ozawa, Y.; Kayukawa, N.; Kon, 
T.; Yatsu, S.; Aoki, Y. (Hokkaido Univ., Sapporo (Japan). Faculty of 
Engineering). Hokkaido Daigaku Kogakubu Kenkyu Hokoku; No. 86, 
91-101(Feb 1978). (In Japanese). 

Transition processes from the diffuse discharge to the con- 
stricted and/or filamentary arc discharge were analysed for the 
MHD plasma-electrode contract region. The variational analysis for 
such an instability problem was successfully carried out. It was 
clarified that Hall’s effect was one of the most influential parameters 
giving rise to the occurrence of the electrothermal instability. It was 
also concluded that by use of the spatially non-uniform magnetic 
field, which declines sharply within the hydrodynamical boundary 
layer was most effective in order to suppress the instability. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 


10873 Thermoelectric generator. Saillant, R.B.; Weber, N. (to 
Ford Motor Co.). US Patent 4,049,877. 20 Sep 1977. Filed date 17 
Sep 1975. 10p. 

An improved thermoelectric generator is described having (1) 
enclosure means for a first reaction zone; (2) enclosure means for a 
second reaction zone; (3) a reaction zone separator which (a) sepa- 
rates and essentially completes enclosure of the two reaction zones 
and (b) comprises a cationically-conductive, solid electrolyte that is 
essentially impermeable to elemental alkali metal and compounds 
thereof and ionically conductive with respect to cations of the alkali 
metal; (4) alkali metal within the first reaction zone and in fluid 
communication with the solid electrolyte; (5) an electrode within the 
second reaction zone in electrical contact with the solid electrolyte 
and sufficiently porous to permit alkali metal vapor to pass thereth- 
rough; (6) conduction means for electron flow between the alkali 
metal within the first reaction zone and the electrode; (7) inlet means 
for introducing the alkali metal into the first reaction zone; and (8) 
temperature control means adapted to maintain a temperature in the 
first reaction zone at least 100°C in excess of the lowest temperature 
in the second reaction zone. The improvement of the invention 
comprises employing as the electrode a porous film of a metal which 
has a melting point above about 1000°C and which is chemically 
inert to sodium, the film having been deposited on said reaction zone 
separator by chemical vapor deposition. 


THERMIONIC CONVERTERS 


10874 (NTIS/PS—78/0590) Thermionic energy conversion. 
Volume 1. 1970—May 1977 (a bibliography with abstracts). Final 
report for 1970—May 1977. Reed, W.E. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Jun 1978. 301p. NTIS PC 
NO1/MF NO1. 

Research on thermionic power generation, power plant 
design, converter design, and basic research on thermionic materials 
are cited in the bibliography. Spacecraft applications are included. 
(This updated bibliography contains 296 abstracts, none of which are 
new entries to the previous edition.) 
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10875 (NTIS/PS—78/0591) Thermionic energy conversion. 
Volume 2. June 1977—May 1978 (a bibliography with abstracts). Final 
report for June 1978—May 1978. Reed, W.E. (National Technical 
Information Service, Springfield, VA (USA)). Jun 1978. 67p. 

Research on thermionic power generation, power plant 
design, converter design, and basic research on thermionic materials 
are cited in the bibliography. Spacecraft applications are included. 
(This updated bibliography contains 62 abstracts, all of which are 
new entries to the previous edition.) 


PERFORMANCE AND TESTING 


10876 Optimal yield value of a collector in a vacuum thermoemis- 
sion energy converter. Bulyga, A.V. Vestsi Akad. Navuk BSSR, Ser. 
Fiz.-Energ. Navuk; No. 2, 119-122(1977). (In Russian). 

An analytical expression is formulated for determining the 
optimal height of a potential barrier which limits electron yield from 
a collector across the near-collector region of the inter-electrode 
interval of a vacuum thermoemission energy converter. The analysis 
is based on the concept that thermoemission properties of the emitter 
are independent of changes in load resistance in which case the 
resistance of the conducting wires was considered to be given. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


10877 Electric cell having peroxidized intermediate forms. Chil- 
lier-Duchatel, N.; Verger, B. (to Societe Generale de Constructions 
Electriques et Mecaniques Alsthom et Cie). US Patent 4,068,042. 10 
Jan 1978. Priority date 22 Nov 1974, France. 4p. 

The invention provides an electric cell having an anode 
compartment, a cathode compartment, and a membrane separating 
said compartments. The cell also has a peroxidation vessel in which 
sodium anthraquinone-2,7-disulfonate is peroxidized. The peroxide 
then decomposes to form a mixture of hydrogen peroxide and the 
anthraquinone oxide. This mixture is fed to the cathode compart- 
ment. When the electric cell is operated as a fuel cell, the anthra- 
quinone oxide from the cathode compartment is conveyed to a 
reduction vessel in which it is reduced by contact with fuel. All or a 
portion of the reduced anthraquinone is then contacted with oxygen 
to form the anthraquinone oxide. The electric cell may also be 
utilized as a storage battery. The invention also includes the method 
of operating these electric cells. 1 claim, 2 drawing figures. 


10878 Electrolyte-electrode assembly for a combustible battery. 
Tannenberger, H.; van den Berghe, P. (to Compagnie Francaise de 
Raffinage). US Patent 4,052,532. 4 Oct 1977. Priority date 19 Nov 
1974, Switzerland. 10p. 

An electrolyte-electrode assembly for a combustible battery 
comprising a ceramic solid electrolyte conductive to oxygen ions 
and impermeable to gas is described. An electrode is secured on one 
surface of the electrolyte and comprises a porous layer of doped 
indium oxide composed of dendrites which form trunks having a 
diameter between 500 and 10,000 A and whose principle axes are 
penpendicular to the surface of the electrolyte. A continuous layer 
of ceramic material, conductive to oxygen ions and electrons is 
interposed between the electrolyte and the electrode and is solid 
therewith. The electrode can have a second porous layer formed of 
granules of at least one chromite having the formula: T/sub 1-y/Sr/ 
sub a/Ca/sub b/CrOs, in which T is a rare earth or yttrium or a 
mixture of these elements and y, a and b are numbers between 0 and 
1, being able to take the value of 0 and satisfying the equation a + b 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 10878 


10879 (AD-A—053300) Optimization of Pt-doped Kocite (trade 
name) electrodes in H3PO, fuel cells. Interim progress report No. 4, 30 
March—30 December 1977. Welsh, L.B.; Leyerle, R.W. (UOP, Inc., 
Des Plaines, IL (USA)). Jan 1978. Contract DAAGS53-76-C-0014. 
43p. NTIS PC A03/MF AO1. 

The use of Kocite(Trade Name) electrocatalysts as low-cost 
air and/or fuel electrocatalysts in phosphoric acid electrolyte fuel 
cells is being optimized with respect to some of the electrocatalyst 
and electrode structure parameters. Kocite electrocatalysts are made 
from Kocite materials, which are composite structures consisting of 
pyropolymers chemically bonded to refractory substrates. Fuel cell 
electrodes are fabricated from these electrocatalysts and normally 
tested as anodes or cathodes in model fuel cells with standard 
platinum-black counter electrodes. 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 10809, 10810, 10851, 10854 


BUILDINGS 
REFER ALSO TO CITATION(S) 10946 


10880 (AD-B—020187) Automatic light sensing and control of 
lighting systems for energy conservation. Final report, July 1975 - 
June 1976, Smith, M.N. (Civil Engineering Lab. (Navy), Port Huen- 
eme, CA (USA)). Jun 1977. 49p. (CEL-TN—1486). NTIS PC A03/ 
MF AOl. 

The rapidly rising cost of electrical energy makes its conser- 
vation increasingly more important. Electrical consumption can be 
reduced in a number of ways. One of the simplest is through lighting 
reduction; within this area are a number of options. One easy and 
often used approach is by removal of lamps; however, lamp removal 
without proper guidance can have seriously adverse effects on 
health, safety, productivity, and security. Another option is through 
use of controls; this may be as simple as installing switches. Auto- 
matic control systems to maintain required illumination levels are 
necessary if natural daylight from windows are to be effectively 
used. This report covers (1) an industry survey for commercially 
available control systems, (2) an evaluation of one commercial 
automatic control system, and (3) the development and evaluation of 
two different control systems developed by the Civil Engineering 
Laboratory. Evaluation of the control systems determined that elec- 
trical conservation was realized. 


10881 (BNL—24874) Control and metering systems for energy 
conservation in buildings: emerging communications requirements. 
Hendrick, A.S. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. 13p. (CONF-780923—3). Dep. 
NTIS, PC A02/MF AO1. 

From Fiber optics and communications exposition; Chicago, 
IL, USA (6 Sep 1978). 

Improved control systems and metering systems which 
charge occupants for actual energy consumption are essential to 
attainment of national energy conservation objectives. Innovations in 
communication links, sensors, and actuators can all contribute to this 
effort. While the amount of data to be transmitted within a building 
for energy management purposes is quite small, the dollars saved due 
to reduced fuel or electric consumption can be a significant percent- 
age of existing energy costs. Therefore, adding the energy manage- 
ment function to a multi-purpose fiber optic communication system 
can be an important element in justifying the cost of such an 
installation. Applications in "space conditioning” (heating, cooling, 
ventilation), lighting, electric demand limiting and metering of 
energy in various forms are outlined. Statistics on the numbers of 
various types of buildings are discussed. The structure of the HVAC 
control industry is presented. Communication links currently used 
and barriers to the introduction of fiber optics are summarized. The 
U. S. Department of Energy program sponsoring research, develop- 
ment, and demonstration projects addressing energy conservation in 
buildings is described. 


10882 (NTIS/PS—78/0502) Energy conservation: buildings. 
Volume 1, 1964—1976 (a bibliography with abstracts). Report for 
1964-76. Hundemann, A.S. (National Technical Information Service, 
Springfield, VA (USA)). May 1978. 168p. NTIS PC NO1/MF NO1. 

Energy conservation in residential, commercial, and industrial 
buildings through use of efficient heating, air conditioning, and 
lighting systems is discussed. Topic areas cover the retrofitting of 
existing buildings, methods of detecting heat loss, efficient use of 
electric power, and the use of thermal energy storage and solar heat. 
A few abstracts deal with general studies on the potential for 
conserving energy in buildings and guidelines and manuals for 
building owners. (This updated bibliography contains 162 abstracts, 
none of which are new entries to the previous edition.) 


10883 (NTIS/PS—78/0503) Energy conservation: buildings. 
Volume 2. 1977—April 1978 (a bibliography with abstracts). Report 
for 1977—April 1978. Hundemann, A.S. (National Technical Infor- 
mation Service, Springfield, VA (USA)). May 1978. 161p. NTIS PC 
NOi/MF NO1. 

Energy conservation in residential, commercial, and industrial 
buildings through use of efficient heating, air conditioning, and 
lighting systems is discussed. Topic areas cover the retrofitting of 
existing buildings, methods of detecting heat loss, efficient use of 
electric power, and economics of energy conservation options. A 
few abstracts deal with general studies on the potential for conserv- 
ing energy in buildings and guidelines for building owners. Subject 
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areas excluded from this bibliography but available as separate 
Published Searches are energy conservation through building design, 
waste heat utilization, total energy systems, and heat pumps. (This 
updated bibliography contains 156 abstracts, 114 of which are new 
entries to the previous edition.) 


10884 (PB—276531) Levels of illumination and legibility. (Na- 
tional Bureau of Standards, Washington, DC (USA)). Nov 1977. 
32p. (NBSIR—77-1306). NTIS PC A03/MF AO1. 

The visibility of tasks encountered in the working world 
ranges from easy to difficult to see objects. The assumption that 
experiments performed for threshold targets (difficult to see) can be 
extrapolated to higher contrast tasks (easy) was tested. The experi- 
ments indicate that threshold level studies should not be extrapolated 
to suprathreshold levels. The performance of the eye is not the same 
at the two levels. The threshold function is monotonic, that is, 
contrast required for detection decreases monotonically as lumi- 
nance is increased, whereas the suprathreshold experiments result in 
a function with a minimum or optimum juminance level. Recommen- 
dations are made to expand the empirical base from which lighting 
level recommendations are derived to include the more commonly 
occurring situation involving visual task performance for suprathre- 
shold tasks. 


10885 (PB—278721) Building energy conservation study for the 
city of Durham, North Carolina. Final report. Sud, I.; Wiggins, R.W. 
Jr.; Chaddock, J.B. (Durham Urban Observatory, NC (USA); 
League of Cities - Conference of Mayors, Inc., Washington, DC 
(USA)). Jan 1978. 102p. (UO-LCCM-DUR—78-017). NTIS PC 
A06/MF AOI. 

The City of Durham, North Carolina as a major utility 
customer and energy consumer worked with the Duke University 
Center for the Study of Energy Conservation to research the energy 
saving potential of its major buildings. Energy audits were per- 
formed on the savings potential of its major buildings. Energy audits 
were performed on eleven structures in the Department of Public 
Safety and on three recreation centers. A computerized analysis was 
performed on the new City Hall Building, occupied in May, 1977, 
using the AXCESS program of the Edison Electric Institute. The 
research produced potential annual energy savings of $27,375 with 
an average modification payback of .8 years. 


10886 (PB—282046) Air leakage measurement of buildings by an 
infrasonic method. Final report, May 1976—December 1977. Card, 
W.H.; Sallman, A.; Graham, R.W.; Drucker, E.E. (Syracuse Univ., 
NY (USA). Dept. of Electrical and Computer Engineering). Jan 
1978. 118p. (TR—78-1). NTIS PC A06/MF AOI. 

Excessive air leakage in buildings wastes heating and cooling 
energy. As an alternative to the blower method for measuring the 
composite effective size of all the air-leakage passages of a building 
or part of a building, the authors used an infrasonic method to yield 
the same flow-versus-pressure difference information. Sinusoidably 
varying volumetric flows between 0.05 and 5 Hz are generated by a 
motor-driven bellows-like source located inside the building under 
test. The resulting pressure variations are measured using a micro- 
phone-like sensor having an electronic signal processor. An impor- 
tant advantage of the infrasonic system is that no through-the-wall 
vents or pressure taps are required. One house, five apartments, and 
three interior rooms have been tested to date. Infrasonic and blower 
test results usually agree within a factor of three, but improved 
apparatus is expected to improve the agreement in the future. 


10887 Heat pumps for domestic heating and heat conservation. 
Neal, W.E.J. (Univ. of Aston, Birmingham, Eng.). Phys. Technol.; 9: 
No. 4, 154-161(Jul 1978). 

As patterns of energy use and conservation change, heat 
pumps will come into their own for domestic as well as industrial 
use. The principles behind their operation and some of the practical 
projects now under way are described. 


10888 Low heat transfer, high strength window materials. Berlad, 
A.L.; Salzano, F.J.; Batey, J.E. (to Dept. of Energy). US Patent 
4,091,592. 30 May 1978. Filed date 29 Apr 1977. 8p. 

PAT-APPL-792,173. 

The invention discloses a multi-pane window with improved 
insulating qualities; comprising a plurality of transparent or translu- 
cent panes held in an essentially parallel, spaced-apart relationship by 
a frame. Between at least one pair of panes is a convection defeating 
means comprising an array of parallel slats or cells so designed as to 
prevent convection currents from developing in the space between 
the two panes. The convection defeating structures may have reflec- 
tive surfaces so as to improve the collection and transmittance of the 
incident radiant energy. These same means may be used to control 
(increase or decrease) the transmittance of solar energy as well as to 
decouple the radiative transfer between the interior surfaces of the 
transparent planes. 
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10889 HTW heating system having an electrode steam boiler as 
the direct source of HTW. Eaton, M. US Patent 4,052,587. 4 Oct 
1977. Filed date 20 Sep 1976. 10p. 

A high temperature water (HTW) space heating system in 
which the direct source of HTW is an automatic electrode steam 
boiler having electrodes, adapted to be connected in an electrical 
distribution system is described. The electrodes are positioned in 
corresponding steam generating compartments surrounded by a con- 
trol compartment. A corresponding water spout directs water 
toward the tip of each electrode. A regulating valve allows only a 
limited steam output, which is used for control purposes. Water is 
taken from the boiler and mixed with water from an outside source. 
A boiler water circulating group feeds the mixed water to the spouts 
with sufficient velocity for it to flow up the surface of the electrodes 
to the water level in the steam generating compartments. The system 
has a heated space circuit including a pump for circulating HTW. 
An HTW supply circuit connects the boiler with the heated spaces 
circuit and provides unrestricted flow of HT W from the boiler to the 
heated spaces circuit so that the boiler serves as a pressurized 
expansion tank for the heating system. A diversion circuit is connect- 
ed between the heated spaces circuit nd the inlet of the boiler water 
circulating pump. A control valve arrangement diverts a controlled 
amount of HTW from the heated spaces circuit to the pump inlet 
through the diversion circuit. Such diverted HTW constitutes water 
from an outside source and is replaced in the heated spaces circuit by 
HTW from the boiler through HTW supply circuit. 


10890 Combined application process of thermal insulation and 
built-up roofing or waterproofing. Tajima, E.; Yamamoto, K. (to 
Tajima Roofing Co., Ltd.). US Patent 4,045,265. 30 Aug 1977. 
Priority date 18 Mar 1975, Japan. 8p. 

A novel combined application process of thermal insulation 
and built-up roofing or waterproofing is provided. In this application 
process, a foamed thermoplastic thermal insulating material is 
bonded with a membrane having a tacky compound layer on one 
surface thereof so that the tacky compound layer is in close contact 
with the foamed thermoplastic material, without causing any damage 
due to heating, and a built-up roofing or waterproofing is formed on 
the other surface of the membrane according to the conventional 
application process. 


10891 Transient conditions of district heating systems. Patigny, 
J. (Louvain Univ. (Belgium)). pp 15-22 of Urban district heating 
using nuclear heat. Vienna; International Atomic Energy Agency 
(1977). (In French) 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

Some reflections on the transient thermal conditions of dis- 
trict heating systems are presented. The dynamic regime considered 
is in fact an essential factor in the control of such a system and also 
has a bearing on the optimum selection of a total energy system are 
discussed. More precisely, to achieve an optimum selection, one 
needs to know both the electrical and heat load curves as a function 
of time, in order to determine the time behaviour of the heat/power 
ratio of the total energy system. Whereas the electrical load is felt 
almost instantaneously at the power station, this is not the case with 
the heat load which is felt at the heat-and-power station with a time 
lag and with a damping effect resulting from the thermal flywheel 
role played by the heat distribution system. The author presents 
different ways of determining the thermal time constants of such a 
distribution system. These constants are obtained on the basis of the 
physical characteristics of the system by studying its unit-step and 
frequency responses. 


10892 Development work on new hot water transport and distri- 
bution systems. Roseen, R.; Schmeling, P. (Aktiebolaget Atomen- 
ergi, Studsvik (Sweden)). pp 159-171 of Urban district heating using 
nuclear heat. Vienna; International Atomic Energy Agency (1977). 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

The paper describes tests in progress on new types of pipes 
for hot water transport and distribution, and their application to 
urban heating systems. The pipes are made of corrosion-resistant 
materials and can be laid directly in the ground without protective 
culverts. The large diameter pipes are made of glass fibre reinforced 
plastic or prestressed concrete with an internal protection lining, and 
the small diameter pipes are made of flexible heat-resistant cross- 
linked polyethylene. The tests have been in progress since 1973 and 
the results obtained so far are promising. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 10032, 10041 


10893 (NTIS/PS—78/0350) Heat loss detection of residential 
homes (a bibliography with abstracts). Report for 1964—March 1978, 
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Habercom, G.E. Jr. (National Technical Information Service, 
Springfield, VA (USA)). Apr 1978. 45p. NTIS PC NO1/MF NOI. 

The citations in this bibliography describe various methods 
for displaying or determining heat loss in residential buildings and 
mobile homes. These methods disclose sources of heat loss such as 
structural defects, moisture spots, and other anomalies in building 
envelopes. Thermography, infrared detection, tracer gases, time- 
response methods, and statistical predictions are among the methods 
used for heat loss determination. (Contains 40 abstracts) 


10894 (NTIS/PS—78/0353) Thermal insulation for residential 
homes (citations from the NTIS data base). Report for 1964—March 
1978. Habercom, G.E. Jr. (National Technical Information Service, 
Springfield, VA (USA)). Apr 1978. 105p. 

Materials and installation methods for thermal control of 
residential buildings are investigated in these Federally-funded re- 
search reports. The thermal efficiency of window glass, cellular 
materials, glass wool, fibers, wood, and other insulating materials is 
reviewed. (Contains 100 abstracts) 


10895 (NTIS/PS—78/0354) Thermal insulation for buildings (ci- 
tations from the Engineering Index data base). Report for 1970 March 
1978. Habercom, G.E. Jr. (National Technical Information Service, 
Springfield, VA (USA)). Apr 1978. 167p. 

Materials and methods for thermal insulation of buildings are 
investigated in these reports gathered in a worldwide literature 
survey. Residential buildings, farm structures, and factories are re- 
searched for insulation effectiveness and optimization. (Contains 160 
abstracts) 


10896 (NTIS/PS—78/0444) Energy conservation through build- 
ing design (citations from the NTIS data base). Report for 1964—April 
1978. Hundemann, A.S. (National Technical Information Service, 
Springfield, VA (USA)). May 1978. 54p. NTIS PC NO1/MF NO1. 

Federally-funded research on energy conservation through 
design of residential and commercial buildings is discussed. Topic 
areas cover the impact of building codes and standards on new 
construction and retrofitting of existing buildings, energy calcula- 
tions for new building design, methods for estimating life cycle costs 
of alternative energy conservation techniques, inclusion of thermal 
insulation during building design, and window strategies. (Contains 
48 abstracts) 


10897 (NTIS/PS—78/0445) Energy conservation through build- 
ing design (citations from the Engineering Index data base). Report for 
1970—April 1978. Hudemann, A.S. (National Technical Information 
Service, Springfield, VA (USA)). May 1978. 79p. NTIS PC NO1/ 
MF NOl. 

Citations from worldwide literature on energy conservation 
through design of both residential and non-residential buildings are 
discussed. Topic areas cover solar radiation considerations in build- 
ing planning and design, daylighting and window design, use of 
computer graphics for building energy analysis, design of ventilation 
and air flow systems in new buildings, and architectural design 
concepts. (Contains 72 abstracts) 


10898 (ORNL/CON—23) Intermediate report on the perform- 
ance of plate-type ice-maker heat pumps. Baxter, V.D. (Oak Ridge 
National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 
46p. Dep. NTIS, PC A03/MF AO1. 

A prototype ice-maker heat pump obtained from Remcor 
Products Company and a two-plate unit developed at Oak Ridge 
National Laboratory were tested under the Annual Cycle Energy 
System program. Results were compared for the effect of harvesting 
scheme and evaporator plate loading on performance in both water- 
chilling and ice-making modes. The Remcor scheme of using com- 
pressor discharge gas for harvesting exacts a heavy penalty on 
performance during short freeze cycles, whereas the two-plate unit 
utilizing a no-penalty harvest scheme experiences no such penalty. 
However, the lower plate loading of the Remcor gives it a perform- 
ance advantage over the two-plate unit in water chilling and allows 
it to operate on a longer freezing cycle before suffering performance 
penalties due to ice buildup. This latter effect allows the Remcor to 
overcome its harvest penalty and to achieve a slightly higher maxi- 
mum coefficient of performance in the ice-making mode than does 
the two-plate unit. Accordingly, it is concluded that a combination 
of no-penalty harvest and low plate loading should provide a more 
optimum performance level for ice-maker heat pumps. Cyclic oper- 
ation, typical of domestic space conditioning operation, of the two- 
plate unit revealed significant performance loss due to interrupted 
compressor operation. The possibility of improving operation and 
reliability by combining thermostatic cycles with harvesting cycles is 
discussed and a possible scheme presented. 


10899 (ORNL/Sub—78/55463/1) Improving the energy effec- 
tiveness of domestic refrigerators by the application of mixed refriger- 
ants. Stoecker, W.F. (Illinois Univ., Urbana (USA). Dept. of Me- 
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chanical Engineering). 8 Sep 1978. Contract W-7405-ENG-26. 76p. 
Dep. NTIS, PC A05/MF AO1. 

A critical review of U.S. and foreign literature on the use of a 
mixture of refrigerants rather than a single one in a refrigeration unit 
indicates that energy can be conserved in properly arranged systems. 
An independent analytical study performed under the current con- 
tract using a 50% mixture of R-12 and R-114 in a two-evaporator 
refrigerator typical of domestic refrigerators showed an energy 
saving of 12%. The cycle explored was a non-optimized one, so 
greater energy savings are theoretically possible. The application of 
refrigerant mixtures to domestic refrigerators would not be a pana- 
cea, but would require a redesign of the refrigeration circuit and a 
resizing of the compressor. There would be a number of problems to 
be explored and solved before a successful application could be 
achieved, but the prospects look favorable at this time. One of the 
most useful next steps would be to continue to expand the knowl- 
edge base on refrigerant mixtures that would be made available to 
the manufacturers of refrigerators. 


10900 (PB—276747) New look at windows. Collins, B.L.; Ruegg, 
R.T.; Chapman, R.; Kusuda, T. (National Bureau of Standards, 
Washington, DC (USA). Center for Building Technology). Jan 1978. 
4ip. (NBSIR—77-1388). NTIS PC A03/MF AO1. 

New information is presented on thermal loads, daylighting, 
management, and life-cycle costs which indicates that such recom- 
mendations may neglect important design and operational aspects of 
windows that can conserve energy resources and reduce life-cycle 
building costs. A case example is described in which energy con- 
sumption and life-cycle costs are given for windows in a typical 
house in the Washington, D.C. area. 


10901 (PB—276752) Designs for low energy houses. Siviour, J.B. 
(Electricity Council Research Centre, Capenhurst (UK)). Mar 1976. 
18p. (ECRC/M—$922). NTIS PC A02/MF A0O1. 

Space heating requirements have been calculated and com- 
pared for typical British family housing with insulation levels (a) 
meeting the 1975 Building Regulations and (b) U-values of 0.3 (W/ 
(m squared)K) for the walls, roof and floor and 2.5 (W/(m 
squared)K) for windows. The contribution of free heat to space 
heating is estimated together with the possible contribution of a 
ventilation heat recovery system. Some designs and performance 
requirements of well insulated houses and heating equipment are 
discussed. 


10902 (PB—278619) Simplified analysis of thermal and lighting 
characteristics of windows: two case studies. Final report. Kusuda, T.; 
Collins, B.L. (National Bureau of Standards, Washington, DC 
(USA). Center for Building Technology). Feb 1978. llip. (NBS- 
BSS—109). NTIS PC A06/MF AO1. 

Results of a simplified analysis for annual heating, cooling, 
and lighting requirements associated with windows are presented. 
The analysis includes the effects of window size, heat transfer, solar 
shading, and compass orientation for typical commercial and resi- 
dential modules located in a climate typical of Washington, D.C. 
Three different modes of operation with respect to heating and 
cooling requirements through windows were assessed: external loads 
only; external and internal; and external, internal, and daylight. In 
addition, the effects of selective fenestration heat-transfer manage- 
ment, such as planned employment of thermal shutters and shading 
devices, and off-hour temperature setback were considered. This 
analysis assumed that daylight could replace or supplement artificial 
light whenever it could supply a specified minimum level of illumi- 
nation. The use of daylight was found to offer the greatest potential 
for reducing energy costs, particularly when combined with selec- 
tive fenestration management. 


10903 (PB—279880) In the bank or up the chimney. A dollars 
and cents guide to energy-saving home improvements. 2nd Edition. 
Final report. (Abt Associates, Inc., Cambridge, MA (USA)). Aug 
1977. Contract HUD-H-2179R. 69p. 

The report describes practical ways to reduce energy con- 
sumed in the heating and cooling of family homes. It lists energy 
conservation options that are best for particular types of construc- 
tion, and step-by-step installation methods for each option that is 
illustrated. 


10904 (Pub—228) How to save money by using less electricity 
natural gas and water. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). [nd]. Contract W-7405-ENG-48. 25p. Dep. NTIS, 
PC A02/MF AOl1. 

A do-it-yourself guide to saving electricity, natural gas, and 
water in the home is presented. Energy consumption in heating and 
cooling systems, appliances, water heaters and lighting systems and 
water consumption in houses are discussed, and means for checking 
and reducing energy and water consumption are described. (LCL) 


10905 (TID—28885) Efficiency test findings reports on heating 
equipment tested by Brookhaven National Laboratory Burner— 
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Boiler/Furnace Test Project. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 151p. 
Dep. NTIS, PC A08/MF AO1. 

This document contains 20 individual test finding reports 
which were written using data from efficiency tests made on availa- 
ble and developmental heating equipment and refit devices for 
residential application. It will be revised at least semiannually to 
include additional reports as they become available. The BNL 
Efficiency Test Project functions with the objective to reduce the 
use of oil and gas for space heating of residential and small commer- 
cial buildings. This will be accomplished in part by the dissemination 
of individual test reports to aid interested parties in the selection of 
efficient equipment for new, replacement, and refit installations. For 
this type of test work, BNL improved a basic and accurate efficiency 
measurement system. It is referred to as the Enthalpy or Heat Flow 
Measurement Method and is so designed to permit the measurement 
of losses incurred during both the steady state and cyclic operation 
of any equipment involving liquid or air flow. In addition, and in 
order to compute annual fuel use and efficiency, BNL developed and 
is using a simplistic method which utilizes measured steady state and 
cyclic efficiency data. A variety of equipment has been and will be 
tested with the intent to characterize commercialized available 
equipment and to investigate developmental equipment. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 10954 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 10895, 10896, 10897, 10902 


TRANSPORTATION 


10906 (AD-A—053690) Energetics and systems modeling: a 
framework study for energy evaluation of alternative transportation 
modes. Final report. Bayley, S.; Zucchetto, J.; Shapiro, L.; Mau, D.; 
Nessel, J. (Florida Univ., Gainesville (USA). Engineering and Indus- 
trial Experiment Station). Dec 1977. Contract DACW17-75-C-0075. 
88p. NTIS PC A0S/MF AO1. 

The report compares economic and energetic approaches for 
evaluating transportation systems. Discusses general energy theory, 
methods for calculating the energy value of goods and services, 
energy flows associated with natural systems, and energy benefit/ 
cost analysis as applied to alternative modes for transportation of 
bulk commodities. Direct and indirect energy costs of transporting 
coal, or its energy equivalent, are evaluated, with energy costs per 
ton-mile and energy yield ratios (i.e., units of energy transported per 
unit of energy cost) compared for barge, slurry pipeline, railroad and 
electric transmission line systems. 


10907 (NTIS/PS—78/0501) Energy conservation: transportation 
(a bibliography with abstracts). Report for 1964—April 1978. Hunde- 
mann, A.S. (National Technical Information Service, Springfield, 
VA (USA)). May 1978. 279p. NTIS PC NO1/MF NO1. 

The potential to achieve fuel conservation through technol- 
Ogy, management, and planning is discussed. Transportation as cov- 
ered include urban mass transit, aviation, marine transportation, 
automobiles, trucks, and railroads. A few abstracts discuss public 
attitudes concerning conservation measures. (This updated bibliogra- 
phy contains 273 abstracts, 70 of which are new entries to the 
previous edition.) 


10908 (NTIS/PS—78/0538) Dual mode transportation (a bib- 
liography with abstracts). Final report for 1964—May 1978. Kenton, 
E. (National Technical Information Service, Springfield, VA 
(USA)). Jun 1978. 169p. 

The cited reports relate to discussions of personal rapid transit 
systems, inter-city networks, rapid transit railways, buses, auto- 
mobile travel, and automated guideways. References are made to 
communication requirements, worst case analysis, freeway transit, 
dial-a-ride, airport access, and socioeconomic factors. Materials are 
included on modal split and multimodal systems. The updated bib- 
liography contains 163 abstracts, 9 of which are new entries to the 
previous edition. 


10909 (NTIS/PS—78/0707) Fuel consumption transportation. 
Volume I. 1964-1976 (a bibliography with abstracts). Report for 1964- 
1976. Hundemann, A.S. (National Technical Information Service, 
Springfield, VA (USA)). Jul 1978. 193p. NTIS PCNO1/MF NO1. 

Fuel consumption by automobiles, trucks, buses, and general 
aviation aircraft is discussed. Topic areas cover the effect of road 
conditions, traffic conditions, and emission controls on fuel econo- 
my; projected growth and problems facing air transportation; energy 
efficiency of various urban transportation modes; energy use fore- 
casts; and projections of supply and demand in the transportation 
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sector. Bibliographies on fuel consumption in the industrial, residen- 
tial, and commercial sectors and on electric power consumption are 
also available. (This updated bibliography contains 187 abstracts, 
none of which are new entries to the previous edition.) 


10910 (NTIS/PS—78/0708) Fuel consumption: transportation. 
Volume 2. 1977-June, 1978 (a bibliography with abstracts). Report for 
1977—June 1978. Hundemann, A.S. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Jul 1978. 115p. NTIS PCNO1/ 
MF NO1. 

Fuel consumption by automobiles, trucks, buses, and general 
aviation aircraft is discussed. Topic areas cover the effect of road 
conditions, traffic conditions, and emission controls on fuel econo- 
my; projected growth and problems facing air transportation; energy 
efficiency of various urban transportation modes; energy use fore- 
casts and projections of supply and demand in the transportation 
sector. Bibliographies on fuel consumption in the industrial, residen- 
tial, and commercial sectors and on electric power consumption are 
also available. (This updated bibliography contains 109 abstracts, 65 
of which are new entries to the previous edition.) 


RAILWAY 
REFER ALSO TO CITATION(S) 10866 


10911 (LBL—7945) Locomotive data acquisition package. Phase 
I, final report, October 1977—July 1978. Kirsten, F.A.; Abbott, 
R.K.; Mullen, D.R.; Turner, D.B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1978. Contract W-7405- 
ENG-48. 122p. Dep. NTIS, PC A06/MF AO1. 

A preliminary examination of the problems associated with 
railroad locomotive data acquisition is presented. An approach 
toward the design of a microprocessor-based locomotive data re- 
corder is also presented. Special attention is placed on determining 
the functional characteristics and environmental specifications re- 
quired for the system. The system described consists of a magnetic 
tape digital data recorder, an ensemble of transducers, and analysis 
software. The system described is to be used as a research tool. 


10912 (PB—276934) Railroad impact study: 63 rail-line segments 
in South Dakota. Poth, L.A.; Peterson, J. (South Dakota Univ., 
Vermillion (USA)). Dec 1977. 218p. (BULL—124). NTIS PC A10/ 
MF AOl. 

The primary concern of the study (in 2 volumes) was the 
trade area served by a rail line. The trade area was determined on 
the assumption that a farmer will haul his grain to the nearest 
elevator located on a railroad line. The basic approach in this study 
has been to measure potential demand for rail transportation, not to 
analyze the traffic data accumulated in the recent past. The first five 
chapters give the summaries for the entire state of South Dakota. 
The rail-line segments have been revised and recorded to comply as 
nearly as possible, with that, used by the various railroad companies. 
Some railroad data were made available for this study to provide a 
basis for estimating the rail potential in the major cities of South 
Dakota. 


10913 (RL—77-076/B) Mixed- magnetic levitation for ad- 
vanced ground transport system. Russell, F.M. (Science Research 
Council, Chilton (UK). Rutherford Lab.). Dec 1977. 24p. Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

The possibility of applying the mixed- principle for magnet- 
ic levitation to ground transport systems is examined. The system is 
developed specifically for suspension and useful lift to passive 
weight ratios exceeding 8:1 have been calculated. Application to a 
hybrid system where conventional wheel drive is used in conjunc- 
tion with magnetic levitation is explained for urban transport. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 10814, 10968, 10969, 10989 


10914 (NTIS/PS—78/0375) Aerodynamic forces on motor vehi- 
cles (citations from the NTIS data base). Report for 1964—March 
1978. Habercom, G.E. Jr. (National Technical Information Service, 
Springfield, VA (USA)). Apr 1978. 56p. 

Aerodynamic lift, drag, and side forces exerted on moving 
motor vehicles are investigated in these Government-sponsored re- 
search reports. Forces acting on passing vehicles as well as those 
acting under and around individual moving vehicles are reviewed. 
(This updated bibliography contains 51 abstracts, 9 of which are new 
entries to the previous edition.) 


10915 (NTIS/PS—78/0376) Aerodynamic forces on motor vehi- 
cles (citations from the Engineering Index data base). Report for 
1970—March 1978. Habercom, G.E. Jr. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Apr 1978. 96p. 
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Aerodynamic lift, drag, and side forces exerted on moving 
motor vehicles are investigated in these reports gathered from 
worldwide literature surveys. Forces acting on passing vehicles as 
well as those acting under and around individual moving vehicles 
are reviewed. Methods for streamlining vehicle configurations for 
fuel conservation are suggested. (This updated bibliography contains 
89 abstracts, 6 of which are new entries to the previous edition.) 


10916 (PB—276646) Field evaluation of miles-per-gallon meters. 
Final report. Banowetz, R.A.; Bintz, L.J. (Automobile Club of 
Southern California, Los Angeles (USA)). Nov 1977. Contract 
DOT-TSC-1160. 37p. NTIS PC A03/MF AO1. 

One hundred forty fleet automobiles based in Los Angeles 
were used to determine the influence of miles-per-gallon meters on 
fuel economy. Seventy cars were instrumented with the meters, and 
70 were used without meters for control purposes. Fuel use and 
mileage records were collected over a 12-week period. The cars 
were used primarily for commuting in a mixture of highway, urban, 
and suburban driving. 


10917 (PB—278993) Maintenance comparison on FMVSS No. 
121 configured vehicles versus non-121 configured vehicles. Final 
report. White, J.F. II; Miller, J.N. (Burlington Fleet Services, 
Greensboro, NC (USA)). Dec 1977. Contract DOT-HS-6-01457. 
55p. (R—210). NTIS PC A04/MF AO1. 

The aim of the contract effort is to present accurate and 
objective data on brake system maintenance cost, tire operating cost, 
accident frequency and fuel consumption for vehicles configured in 
accordance with Federal Motor Vehicle Safety Standard (FMVSS) 
No. 121. For comparative purposes, data is presented for vehicles 
similar to the selected FMVSS No. 121 configured vehicles with 
respect to gross vehicle weight rating, engine type, and transmission 
type, but which were manufactured and placed in service prior to 
the enactment of FMVSS No. 121. The source maintenance history, 
operating data, and accident data used in the contract effort was 
extracted from the Contractor's computerized data base which is 
maintained on a service basis for vehicle fleets of various types. The 
source data system is compatible with the Vehicle Maintenance 
Reporting Standards developed by the American Trucking Associ- 
ation, Inc. The data presented reflects approximately 57.4 million 
operating miles for 508 FMVSS 121-configured vehicles and ap- 
proximately 123.2 million operating miles for 536 pre-FMVSS 121 
vehicles. 


10918 (PB—279590) Vanpools for urban transportation, their 
legislative base, promotion and potential. Research report. Ford, R.H. 
(Washington Univ., Seattle (USA)). Jun 1977. 264p. (RR—77-1). 
NTIS PC Al2/MF AOl1. 

This research report reflects the view that vanpooling has 
emerged as a viable and new form of commuter transportation that 
can help meet public goals of reduced fuel consumption, air pollu- 
tion, and congestion while affording benefits to individuals and 
employers; it is worthy of state attention. The report aims to serve as 
a general assessment of current legislative interest and state promo- 
tional development in vanpooling. The objectives of this report are 
as follows: to draw attention to state vanpool development and 
legislative action; to catalogue how the fifty states approach their 
regulation of vanpool operations; to present a compendium of state 
legislative interest, promotion, and development in vanpooling in a 
scenario format for use by other states; to present a case study 
documentation of Minnesota's response to promoting and developing 
vanpooling as a viable commuter mode; and to offer a package list of 
employer, legislative, and regulatory actions which should be taken 
to promote the development of shared-ride services like vanpooling. 
This report contains a comprehensive bibliography on vanpooling to 
date. 


10919 (PB—282103) Empirical crash injury modeling and vehi- 
cle-size mix. Technical report. Carlson, W.L. (National Highway 
Traffic Safety Administration, Washington, DC (USA)). 15 May 
1978. 33p. (DOT-HS—803349). NTIS PCA03/MF AOl1. 

Crash injury prediction models were developed using data 
from the CPIR file for crashes which occurred since January 1, 
1970, involving 1969 or newer cars, vans, and pickup trucks. Hostile 
and protective effects of vehicle size were separated in addition to 
injury severity increases with age, front seating position, and lack of 
restraints. Differences by crash configuration were also isolated. 
Elasticity of injury with respect to average vehicle weight change 
was computed using these models. Fuel cost decreases were com- 
pared with injury cost increases as vehicle weight decreases. Fuel 
cost savings exceed injury cost increases as vehicle weight is re- 
duced. The conclusion assumes no change in the relationship be- 
tween vehicle volume and vehicle weight. Injury reduction from 
larger and lighter vehicles and from improved vehicle design could 
increase the difference even more. 


10920 (UCRL—52558) Use of alternative fuels in highway vehi- 
cles: the relevance of U.S. energy flows. Anderson, C.J. (California 
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Univ., Livermore (USA). Lawrence Livermore Lab.). 9 Oct 1978. 
Contract W-7405-ENG-48. 17p. Dep. NTIS, PC A02/MF AO1. 

A new energy model for the United States has been complet- 
ed and tested at Lawrence Livermore Laboratory. The transporta- 
tion submodel uses more recent fuel and energy data than the 1976 
Gulf Oil Co./Stanford Research Institute data base, and the LLL 
model calculates energy flows and prices through the year 2020. 
This equilibrium or “balance of forces” type of model calculates a 
slow rise in prices for transportation fuels over the time period 
studied. Two import oil price situations--a $12.75 per barre! and a 
$15.50 per barrel price have been modeled. The model calculated 
that the higher price would result in the earlier introduction of 
synthetic fuels. The model also shows that the alternative fuels 
methanol, electricity, and broadcut fuel could be economically com- 
petitive and thus enter the transportation market but that hydrogen 
could not. 


SEA AND WATER 


10921 Effect of roughness of working surfaces of cylinder liners 
of marine diesel engines on conditions of their running-in and subse- 
quent wear. Krasnyi, A.L.; Bulatov, V.P. (Cent Sci Res Diesel Inst, 
USSR). Energomashinostroenie; No. 1, 30-31(1978). (In Russian). 

Investigations carried out at the Russkiy Dizel Works regard- 
ing determination of the optimal surface roughness of DR30/50 and 
DR23*2*30 marine diesel engines are described. It is found that, for 
these engines, surface roughness of 0.3-0.5 up to 0. 


10922 Economic effect of introduction and operation of the new 
marine diesel engine, 6CHn26/34. Shokotov, N.K.; Gotskalo, B.L.; 
Kinzhalov, O.S.; Tarasov, A.M. (Khar’kov Polytech Inst im. V.I. 
Lenin, Ukr SSR). Energomashinostroenie; No. 1, 32-33(1978). (In 
Russian). 

Results of an experimental investigation of the new diesel 
engine, 6ChN26/34, now being developed, using a single-cylinder 
test engine are presented. Economic effect of the use of the new 
diesel engine instead of the presently manufactured 6ChN25/34 
engine is evaluated. The mean operational fuel consumption is found 
for different values of the working process determining parameters 
and capacity utilization coefficients. Selection of the determining 
parameters is carried out with consideration of the national econom- 
ic effect in operation. 


10923 Marine waste heat steam generator. Horlitz, C.F. Jr. (to 
Combustion Engineering, Inc.). US Patent 4,054,107. 18 Oct 1977. 
Filed date 26 Apr 1976. 6p. 

A steam generator is described which has its sections ar- 
ranged for the limited space available in a marine installation. The 
heated surfaces are exposed to both the products of combustion of 
original fuels and the discharge from the prime movers of marine 
propulsion. The water being vaporized is positively pumped up 
through the heated surfaces to the short length upper steam separa- 
tor drum. The superheat surfaces are arranged in modular form so 
they may be readily replaced and can also be drained of collected 
liquid when maintenance is required. 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 9965, 10817, 10852, 10946, 11566 


10924 (NTIS/PS—78/0570) Energy conservation: industry (a 
bibliography with abstracts). Final report for 1964—May 1978. Hun- 
demann, A.S. (National Technical Information Service, Springfield, 
VA (USA)). Jun 1978. 229p. 

Potential methods of conserving energy, including fuel and 
materials substitutions, are considered for various industries. Many 
abstracts deal with reports that also cover processes used, amount of 
energy consumed, and environmental considerations of energy con- 
serving options. Industries covered include food, paper, chemical, 
cement, metals, petroleum refining, contract construction, synthetic 
rubber, plastics, drug manufacturing, and stone, clay, and glass. 
Energy conservation through the use of waste heat is covered in a 
related Published Search entitled Waste Heat Utilization. The updat- 
ed bibliography contains 224 abstracts, 89 of which are new entries 
to the previous edition. 


10925 (NTIS/PS—78/0709) Fuel consumption: industrial, resi- 
dential, and general studies. Volume 1, 1964-1976 (a bibliography with 
abstracts). Report for 1965-1976. Hundemann, A.S. (National Techni- 
cal Information Service, Springfield, WA (USA)). Jul 1978. 166p. 
NTIS PCNO1/MF N01. 

Citations of research on fuel supply, demand, shortages, and 
conservation through effective utilization are presented. A few ab- 
stracts pertain to energy consumption in the agricultural sector, fuel 
substitution, economic studies, and environmental concerns relating 
to energy consumption. Bibliographies on electric power consump- 
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tion and fuel consumption by transportation also are available. (This 
updated bibliography contains 162 abstracts, none of which are new 
entries to the previous edition.) 


10926 (PB—276743) AGRIMOD: a dynamic simulation model of 
the U.S. food production system. III, Model validation and use. Final 
report. Levis, A.H.; Ducot, E.R.; Levis, I.S. (Systems Control, Inc., 
Palo Alto, CA (USA)). Nov 1977. 112p. NTIS PC A06/MF AO1. 

AGRIMOD is a dynamic simulation model of the U.S. food 
production system designed for the analysis of (a) the implications of 
alternative national policies on the food supply, (b) the effects of 
possible natural resource and energy constraints on food supply and 
prices, (c) the impacts of policies on imports, exports, and reserves, 
and (d) the effects of technological change. The model consists of 
seventeen submodels fully integrated through material and informa- 
tien flows into four sectors and three markets. In this report, Part III 
of the documentation of the model, the simulation of the historical 
period 1956-1974 is presented first to describe the use of the model 
and comment on its validity. Then a baseline scenario is developed 
for the period 1975 to 1990 as well as two variants with respect to 
energy prices and two variants with respect to weather. The results 
of these simulations are analyzed to demonstrate the model's capa- 
bilities as an aid to policy analysis. 


10927 (PB—277952) Energy utilization in Vermont agriculture. 
A summary. Final report. Burrill, G.; Nolfi, J. (Center for Studies in 
Food Self-Sufficiency, Burlington, VT (USA)). 1976. 12p. NTIS PC 
A02/MF AOl. 

A summary statement is presented on the two reports, Energy 
Utilization in Vermont Agriculture, Part I, and Energy Utilization in 
Vermont Agriculture, Part II, published by the Center in which 
energy accounting systems for agricultural production in Vermont 
are analyzed. 


10928 (PB—277953) Energy utilization in Vermont agriculture. 
Part 1. Primary report. Burrill, G.; Nolfi, J.; Miltner, M. (Center for 
Studies in Food Self-Sufficiency, Burlington, VT (USA)). 1976. 78p. 
NTIS PC A05/MF AOl1. 

The research report is an analysis of a detailed energy ac- 
counting system in agriculture. All stages of the agricultural produc- 
tion process are analyzed, indirect energy inputs as well as direct on- 
site energy inputs. Part I of this two part report focuses on maple 
and apple production in the state of Vermont. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 9609, 9610 


10929 (AD-A—052208) Economic analysis of wood- or bark- 
fired systems. General technical report. Ellis, T.H. (Forest Products 
Lab., Madison, WI (USA)). 1978. 23p. (FSGTR-FPL—16). NTIS 
PC A02/MF AOI. 

The Tennessee Valley Authority, in cooperation with the 
U.S. Department of Agriculture and the Forest Products Research 
Society, is preparing three slide-tape presentations to help people 
evaluate wood- and bark-fueled boiler systems as alternatives to ones 
using oil, gas, or coal. The first two presentations cover equipment 
selection and estimation of fuel values; the third describes proce- 
dures for evaluating financial aspects. This report is the basis for the 
third slide-tape presentation. It can be used as a complement to the 
audiovisual program, or by itself as a guide to analysis of boiler 
system investments. 


10930 (PB—279969) Mathematical modelling of raw materials 
and energy needs of the iron and steel industry in the U.S.A. - Phases 
III and IV: the effects of technological and policy variables on 
capacity, raw material and energy requirements of the U.S. steel 
industry. Final report. Elliott, J.F.; Clark, J.P. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Materials Science and Engineer- 
ing). 10 Oct 1977. Contract S0122079. 70p. 

The report summarizes a portion of the results of a continuing 
study of the future raw materials needs of the U.S. steel industry. 
The purpose of the work is to explore the effects of changes in 
technological and policy variables on capacity, raw materia), and 
energy requirements of the domestic iron and steel industry. It is not 
the purpose of the work to make judgments about the efficacy of 
maintaining an industry capable of producing to meet demand during 
peak periods; only to state what the requirements of the industry will 
be under certain assumptions. All steps in the manufacture of steel 
from the mining of raw ore to the production of finished steel are 
considered. The requirements of the iron and steel industry of the 
United States for raw materials, scrap, productive capacity, and 
fuels, including the extent and form of the fuels and energy con- 
sumed, are determined as a function of the following variables: (1) 
level of steel demand, (2) impact of changing technology, (3) chang- 
ing process mix in steelmaking, (4) level of steel imports, and (5) 
level of exports of scrap. 
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MATERIALS 
REFER ALSO TO CITATION(S) 10930, 10933 


10931 (AD-A—053069) Dredged material research. Notes - news 
- reviews, etc. Volume D-78-3. (Army Engineer Waterways Experi- 
ment Station, Vicksburg, MS (USA)). Mar 1978. 6p. NTIS PC A02/ 
MF AOl. 

Productive use of dredged material and effective disposal area 
management have been objectives of studies by the Dredged Materi- 
al Research Program (DMRP). The experimental dewatering pro- 
gram at the Upper Polecat Bay disposal site in Mobile, Alabama (a 
cooperative effort of the DMRP and the Mobile District) produced 
large volumes of stable fine-grained material that is being used to 
raise the perimeter dikes around the disposal site. The combination 
of borrow mining and dike raising, described in the article, will 
provide approximately one million cubic metres of additional storage 
at a cost-effective price of approximately $0.17 per cubic metre of 
storage gained. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 10146, 10157 


10932 (AD-A—053428) U.S. Navy energy R and D progress, 
1977. Technical report. (Tetra Tech, Inc., Arlington, VA (USA)). 
Mar 1978. Contract N00014-77-C-0350. 156p. (TETRAT-A—938- 
78-361). NTIS PC A08/MF AO1. 

Progress is reported on the Navy Energy R and D program 
from October through December 1977 and progress prior to Octo- 
ber 1977 which had not previously been documented. Potential 
energy savings for each project is included. (Author) 


10933 (BNL—50884) Polyketones and polysulfones for conserva- 
tion in the ethylene polymer industry. Progress report No. 1, October 
1977—March 1978. Steinberg, M.; Johnson, R.; Colombo, P.; 
Cordes, W.; Koral, M.; Goodman, D. (Brookhaven National Lab., 
Upton, NY (USA)). May 1978. Contract EY-76-C-02-0016. 26p. 
Dep. NTIS, PC A03/MF AO1. 

A series of ethylene-carbon monoxide copolymers have been 
prepared by chemical catalysis and ®°Co gamma radiation induction, 
ranging in carbon monoxide content from 41 to 49%. A correlation 
has been established between the method of preparation, the CO 
content of the copolymers and the mechanical properties of the 
resulting products. Present evaluations indicate that copolymers 
containing less than or approximately 50% carbon monoxide pre- 
pared by Co gamma induction have significantly improved me- 
chanical properties over copolymers prepared by traditional chemi- 
cal free-radical catalysis. Based on these results, it is suggested that 
further experimentation be conducted in radiation-induced copoly- 
merization especially with the use of electron beam machines pres- 
ently available to industry. 


10934 Control systems can save energy. Shinskey, F.G. Process 
Eng.; 107, 110-111, 113(May 1978). 

Control systems in industrial plants waste energy through the 
irreversible acts of throttling systems, bypassing pumps and com- 
pressors, flooding heat exchangers, and blending components. A 
discussion is given of how such control systems can be modified to 
conserve energy. Topics include the use of larger valves and pres- 
sure and temperature effects. 


10935 (PB—276511) The drying of hardwoods by radiofrequency 
power. Hodgett, D.L.; Morrow, R. (Electricity Council Research 
Centre, Capenhurst (UK)). Dec 1976. 29p. (ECRC/R—1007). NTIS 
PC A03/MF AOl. 

The results of a series of timber drying experiments using a 
pilot rig operating at 27.12 MHz are descried. It is shown that the 
most consistent results, with the minimum of degradation and shrink- 
age of the timber, occur when the timber has first been air dried to a 
level of between 15 and 30% moisture content. The report describes 
the design parameters for a radiofrequency timber dryer are given. 


10936 (PB—276867) Improving the efficiency of drying using 
heat pumps. Hodgett, D.L. (Electricity Council Research Centre, 
Capenhurst (UK)). Aug 1976. 22p. (ECRC/M—956). NTIS PC 
A02/MF AOl1. 


The energy consumed in drying is shown to be a significant 
proportion of industrial energy consumption in the U.K. The princi- 
ples of operation of the dehumidifying heat pump and how its use 
would enable improvements in drying efficiency and consequent 
energy savings to be made are described. 


10937 Large computer-controlled resistance-heated furnace for 
heat treatment in the steel construction, mechanical engineering and 
tank manufacturing industries. Kemetner, F. (Siemens, Vienna, Aus- 
tria). Siemens-Z.; 52: No. 2, 73-77(Feb 1978). (In German). 
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The article describes a batch furnace with charging machine 
and sliding rear wall. The furnace interior is 4.8 m wide, 6.2 m high 
and 12 m deep. The furnace utilizes electric resistance heating, is 
process-computer-controlled and is used for enamelling large tanks 
for the chemical industry. Experience gained after operating this 
furnace for approximately one year indicates that it possesses good 
firing properties and is economic with respect to heat and power 
consumption. 


10938 Insulated wall means and method. La Haye, P.G.; Ander- 
son, R.E. (to Hague International). US Patent 4,070,841. 31 Jan 1978. 
Filed date 4 May 1976. 6p. 

Insulation material comprised of a first wall having a surface 
with a layer of insulation thereover is described. The insulation is 
anchored to the wall by a plurality of rods which are each attached 
to the wall and extended through the insulation. The rods are 
interlocked at expansion point means which allows expansion and 
contraction of the rods without permitting movement of the insula- 
tion from its position. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 9677, 9866, 10045, 10466 


10939 (DOE/NASA/1034—78/3) Thermal storage for industri- 
al process and reject heat. Duscha, R.A.; Masica, W.J. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1978. Contract EC-77-A-31-1034. 15p. 
(NASA-TM—78994). Dep. NTIS, PC A02/MF AO1. 

Industrial production uses about 40% of the total energy 
consumed in the United States. The major share of this is derived 
from fossil fuel. Potential savings of scarce fuel is possible through 
the use of thermal energy storage (TES) of reject or process heat for 
subsequent use. Results of study contracts awarded by the Depart- 
ment of Energy (DOE) and managed by the NASA Lewis Research 
Center have identified three especially significant industries where 
high temperatures TES appears attractive--paper and pulp, iron and 
steel, and cement. Potential annual fuel savings with large scale 
implementation of near-term TES systems for these three industries 
is nearly 9 x 10° bb! of oil. 


10940 (ORNL/TM—6622) Characterization of operating condi- 
tions for gas/water heat recovery steam generators. Graves, R.L. 
(Oak Ridge National Lab., TN (USA)). 13 Oct 1978. Contract W- 
7405-ENG-26. 26p. Dep. NTIS, PC A03/MF AOl1. 

The possible operating points of air/water and helium/water 
steam generators are parametrically presented. Calculation proce- 
dures and a sample computer program listing are provided. Multiple 
saturated steam conditions are shown to be attainable with the same 
gas inlet and exit temperatures. Design considerations of heat trans- 
fer surface area and pumping requirements are also discussed. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 9501, 9502, 10171, 10828, 10959, 
11285, 11507 


10941 (NTIS/PS—78/0366) Incinerations studies. Volume 2. 
1975—March 1978 (citations from the NTIS data base). Report for 
1975 - March 1978. Hundemann, A.S. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Apr 1978. 225p. 

Federally-sponsored research on incineration of municipal, 
industrial, and agricultural wastes is discussed. Topics cover inciner- 
ator design, air pollution control, materials recovery, heat recovery, 
pyrolysis incineration, and cost studies. (This updated bibliography 
contains 220 abstracts, 41 of which are new entries to the previous 
edition.) 


10942 (NTIS/PS—78/0367) Incineration studies. Volume 2. 
1975—March 1978 (citations from the Engineering Index data base). 
Report for 1975 - March 1978. Hundemann, A.S. (National Technical 
Information Service, Springfield, VA (USA)). Apr 1978. 289p. 

Worldwide research on the incineration of municipal, indus- 
trial, agricultural, and shipboard wastes is discussed. Topics cover 
incinerator design, air pollution control, materials recovery, heat 
recovery, pyrolysis incineration, and cost studies. (This updated 
bibliography contains 282 abstracts, 78 of which are new entries to 
the previous edition.) 


10943 (PB—278800) Alternatives for hazardous waste manage- 
ment in the metals smelting and refining industries. Final report. 
Isenberg, E.; Leonard, R.P.; McCord, A.T.; Reif, H.G.; Ziegler, 
R.C. (Calspan Corp., Buffalo, NY (USA)). Mar 1977. Contract 
EPA-68-01-4312. 253p. NTIS PC A12/MF AO. 

This study assesses the alternatives to landfill disposal of 
potentially hazardous industrial wastes generated by the metals 
smelting and refining industries. The alternatives analyzed include 
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chemical landfill, precipitation, reduction roasting, evaporation, 
dewatering, and sintering. The processes analyzed identify feasible 
alternatives that enable materials or energy recovery, waste detoxifi- 
cation or immobilization, and volume reduction for comparison with 
landfill disposal. Incineration was not a viable option for this 
industry's wastes and was, therefore, not examined in this study. 


10944 (PB—278816) Destroying chemical wastes in commercial 
scale incinerators. Final report on phase 2. Ackerman, D.; Clausen, J.; 
Grant, A.; Johnson, R.; Shih, C. (TRW Defense and Space Systems 
Group, Redondo Beach, CA (USA)). 1978. Contract EPA-68-01- 
2966. 130p 

The report summarizes the results of a Phase II test program 
demonstrating the effectiveness of thermal destruction of industrial 
wastes in commercial scale facilities. Phase I was a study effort to 
select and match suitable wastes and destruction facilities, and to 
develop a set of detailed facility test plans. Phase II evaluated the 
environmental, technical, and economic feasibility of thermally de- 
stroying fourteen selected industrial wastes in seven different exist- 
ing commercial scale processing facilities. Results indicated that each 
of the wastes tested can be thermally destroyed at high efficiencies. 
Separate detailed reports published for each facility test series con- 
ducted and the two-volume Phase I report are listed in the refer- 
ences. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 10917 


10945 (ANL/CES/TE—78-1) Conventional alternating-current 
generators and engine gen _rator sets. Segaser, C.L. (Argonne Nation- 
al Lab., IL (USA); Oak Ridge National Lab., TN (USA)). Apr 1978. 
Contract W-31-109-ENG-38. 6lp. Dep. NTIS, PC A04/MF AO1. 

Available data and techniques relevant to the selection and 
analysis of appropriate electrical generating equipment for applica- 
tion in the ICES program are presented. Of the general classes of 
commercially available a-c generators, the synchronous, rotating 
field alternator is most suited to ICES applications, and the focus of 
this technology evaluation. Conventional 60-Hz, alternating-current 
generators, with standard ratings ranging from 1.25 kVA to 10,000 
kVA at voltages from 125 single-phase to 14,400 volts three-phase 
and speeds up to 1800 rpm are covered. Technical data for repre- 
sentative diesel engine-generator sets for continuous prime power 
ratings up to 6445 kW are presented. Approximate 1976 costs of 
standard electrical generating equipment are given for: (1) standard 
conventional alternating current generators and (2) packaged engine- 
generator sets. The data indicate a decrease in unit costs as the 
power ratings increase, with the cost of the slow-speed units some- 
what greater than that of the higher speed units. Maintenance data 
for a typical total energy plant presently in operation indicate that 
the average cost of maintenance amounts to 41 cents/kWh. A. plot of 
available data also indicates a trend to decreasing operating costs 
with increasing unit size. 


10946 (NP—23420) Office of Conservation second quarterly 
report, April—June 1978. (Seattle Dept. of Lighting, WA (USA). 
Office of Conservation). 1978. 139p. Seattle City Light, Dept. of 
Lighting, WA. 

Activities in Seattle City Light’s (SCL) conservation program 
during the second quarter of 1978 are reported. The goal of this 
program is to reduce the utility’s load growth by 230 MW by 1990, 
or approximately an average of 17 MW/yr. The major program 
areas include: promotion of energy conservation in the residential, 
commercial and industrial sectors, and in SCL activities; sponsoring 
workshops and public relations seminars on solar energy and energy 
conservation; conducting energy audits, beginning demonstrations 
on waste heat and integrated Community Energy Systems; and 
evaluating the effectiveness of these activities. The Appendices 
contain the interdivisional management plans for each project and 
special program information which may be of specific interest to 
citizens, conservation planners and governmental agencies. (LCL) 


10947 (PB—276616) Davis energy conservation report, practical 
use of the sun. Final report. (Davis, City of, CA (USA); Living 
Systems, Winter, CA (USA)). Mar 1977. 139p. (DAC/PL—77/101). 
NTIS PC A07/MF AOl1. 

A comprehensive energy conservation program for the City 
of Davis is described, including building codes, planning, solar 
houses, and public education. 


10948 (PB—276779) Energy-conservation choices for the city of 
Portland. Volume 1. Preliminary energy data and analysis. Final 
report 1975-77. Mazziotti, D.F.; Hemphill, M. (Portland Bureau of 
Planning, OR (USA); UMA Engineers, Inc./URS Research Co., 
Portland, OR (USA)). Jun 1977. Contract HUD-H-2300. 349p. NTIS 
PC A15/MF AOl1. 
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A description if given of one of three local-government 
energy-management projects sponsored by the U.S. Department of 
Housing and Urban Development. Between May 1975 and May 
1977, the City of Portland, Oregon, a consortium of California cities, 
and a number of Massachusetts communities were involved in dem- 
onstrations of various energy-management processes. Some cities 
have conserved energy as a result of project actions, other cities 
await implementation of choices and/or recommendations. From the 
Portland Energy Conservation Demonstration Project, this report 
details the collection of historic data on community energy-use 
patterns in the separate sectors of consumption is discussed. Sectors 
covered are residential, transportation, commercial, industrial, and 
governmental. Problems of working with secondary data such as 
differing levels of geographic aggregation, differing reporting peri- 
ods, and data not being current are discussed. 


10949 (PB—276780) Energy-conservation choices for the city of 
Portland. Volume 2. Energy information retrieval system. Final report 
1975-77. Mazziotti, D.F.; Hemphill, M. (Portland Bureau of Plan- 
ning, OR (USA)). Jun 1977. Contract HUD-H-2300. 177p. NTIS PC 
A09/MF AOl1. 

The design, developmental history and evaluation of a non- 
computerized information retrieval system for energy conservation 
literature are presented. The system uses an optical coincidence 
mechanism, a thesaurus and an indexing procedure to retrieve infor- 
mation on specific energy conservation topics to serve the needs of 
local government officials, planners, and citizens. Portland's plan- 
ning and energy conservation thesaurus is presented. 


10950 (PB—276781) Energy-conservation choices for the city of 
Portland. Volume 3. Summary of conservation choices. Crandall, 
G.M.; Diemoz, F.; Schaeffer, J.; Wolaver, D.; Mazziotti, D.F. (Port- 
land Bureau of Planning, OR (USA); Skidmore, Owings and Merrill, 
Portland, OR (USA)). Jun 1977. Contract HUD-H-2300. 113p. NTIS 
PC A06/MF AOl1. 

Choices available to the City of Portland for conserving 
energy are summarized. Incentive and mandatory programs are 
presented for savings in the industrial, residential, commercial, trans- 
portation, and governmental sectors. It is estimated that their imple- 
mentation will reduce the Portland region’s 1995 energy demand by 
34%. The programs are applicable to all U.S. cities, the savings 
depending upon local conditions such as climate and local building 
codes. A summary of the study methodology is presented for adapta- 
tion to other jurisdictions. 


10951 (PB—276782) Energy conservation choices for the city of 
Portland. Volume 3a. Residential-conservation choices. Final report 
1975-77. Crandall, G.M.; Diemoz, F.; Schaeffer, J.; Wolaver, D.; 
Mazziotti, D.F. (Portland Bureau of Planning, OR (USA); Skidmore, 
Owings and Merrill, Portland, OR (USA)). Jun 1977. Contract 
HUD-H-2300. 107p. NTIS PC A06/MF AO1. 

Detailed support for the residential sector conservation 
choices is presented, and how energy is currently used in the 
residential sector is explained. Various ways are offered for saving 
energy, and cost and payback periods for investments, ways to 
implement conservation programs, and specific residential conserva- 
tion programs are discussed. 


10952 (PB—276784) Energy-conservation choices for the city of 
Portland. Volume 3c. Commercial-conservation choices. Final report 
1975-77. Crandall, G.M.; Diemoz, F.; Schaeffer, J.; Wolaver, D.; 
Mazziotti, D.F. (Portland Bureau of Planning, OR (USA); Skidmore, 
Owings and Merrill, Portland, OR (USA)). Jun 1977. Contract 
HUD-H-2300. 75p. NTIS PC A04/MF AO1. 

A number of choices are discussed and how energy is current- 
ly used in the commercial sector is explained. Various ways for 
saving energy are given, and recommendations for implementation 
of various energy-conservation programs and techniques are given. 
Various scenarios used to measure impact of possible price increases 
and/or supply cutbakcs are described. 


10953 (PB—276785) Energy-conservation choices for the city of 
Portland. Volume 3d. Industrial conservation choices. Final report 
1975-77. Crandall, G.M.; Diemoz, F.; Schaeffer, J.; Wolaver, D.; 
Mazziotti, D.F. (Portland Bureau of Planning, OR (USA); Skidmore, 
Owings and Merrill, Portland, OR (USA)). Jun 1977. Contract 
HUD-H-2300. 82p. NTIS PC AOS/MF AO1. 

Various choices available for conserving energy in the indus- 
trial sector are discussed, and how energy is currently used in that 
sector is explained. Various ways for saving energy and recommen- 
dation for implementation of various energy-conservation programs 
and techniques are given. Scenarios are introduced to evaluate 
consequences of failing to establish a citywide energy-conservation 
program should future energy prices increase and/or supplies de- 
crease. 


10954 (PB—276786) Energy-conservation choices for the city of 
Portland. Volume 3e. Government-conservation choices. Final report 
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1975-77. Crandall, G.M.; Diemoz, F.; Schaeffer, J.; Wolaver, D.; 
Mazziotti, D.F. (Portland Bureau of Planning, OR (USA); Skidmore, 
Owings and Merrill, Portland, OR (USA)). Jun 1977. Contract 
HUD-H-2300. 80p. NTIS PC A05/MF AO1. 

Detailed support for the governmental-sector conservation 
choices are presented. A number of available choices are discussed, 
and, how energy is currently used in the sector is explained. Recom- 
mendations for implementation of various energy-conservation pro- 
grams and techniques are presented. Analysis of energy use points to 
schools as the largest consumer in the government sector, with the 
greatest proportion being used in buildings. Scenarios are used to 
measure impact of possible increases and/or energy cutbacks. 


10955 (PB—276787) Energy-conservation choices for the city of 
Portland. Volume 4. Model local code revisions for energy conserva- 
tion. Final report 1975-77. Mazziotti, D.F.; Hemphill, M.; Churchill, 
L.; Hamilton, J.; Gies, M. (Portland Bureau of Planning, OR (USA); 
Lewis and Clark Coll., Portland, OR (USA). Natural Resources 
Law Inst.). Jun 1977. Contract HUD-H-2300. 162p. NTIS PC A08/ 
MF AOI. 

Various types of municipal code provisions available for 
encouraging energy conservation are discussed. Legal issues such as 
those involving policing and taxing powers of local governments are 
presented. Also provided are many examples of ordinances and 
regulations implemented, together with legal grounds for most rejec- 
tions. Checklists for ordinance drafters include ones for policing and 
taxing powers, and another outlining commerce-clause problems. 


10956 (PB—276788) Energy conservation choices for the city of 
Portland. Volume 5. Capital budgeting and energy use. Final report 
1975-77. Crandall, G.M.; Diemoz, F.; Schaeffer, J.; Wolaver, D.; 
Mazziotti, D.F. (Portland Bureau of Planning, OR (USA); Skidmore, 
Owings and Merrill, Portland, OR (USA)). Jun 1977. Contract 
HUD-H-2300. 62p. NTIS PC A04/MF AOI. 

Capital improvement planning techniques used in the United 
States in which energy implications are considered are identified. 
These techniques are matched with individual considerations devel- 
oped in the course of the project and measured against developed 
energy-efficiency criteria for capital projects. 


10957 (PB—276789) Energy-conservation choices for the city of 
Portland. Volume 6. Project overview. Final report 1975-77. Maz- 
ziotti, D.F.; Hemphill, M.L. (Portland Bureau of Planning, OR 
(USA)). Jun 1977. Contract HUD-H-2300. 94p. NTIS PC A05/MF 
AOl. 


An overview from the perspective of the project manager is 
presented. Data are provided on project initiation, how the Policy 
Analysis Section of the Bureau of Planning organized to carry out 
the demonstration, the problems encountered, and the results 
achieved. A summary of the other ten volumes is included. 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 10852 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 10941, 10942 


10958 (CONF-7810108—1) Advanced methods for the treatment 
of domestic sewage. Compere, A.L.; Griffith, W.L. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 29p. 
Dep. NTIS, PC A03/MF AO1. 

From 37. meeting of Southeastern Association of State High- 
way and Transportaion Service Officials; Nashville, TN, USA (21 
Oct 1978). 

Several advanced methods for the treatment of domestic 
sewage have been developed at ORNL. Because these methods are 
currently at the bench and large pilot stages of development, they 
may be particularly applicable to state highway rest station prob- 
lems, which often represent a practicable scale-up. Cross-flow filtra- 
tion, which has been tested at ORNL and at the Oak Ridge East End 
Sewage Treatment Plant, produces a high-quality effluent which 
might be suitable for lawn watering after disinfection. Anaerobic 
filter processes, either alone or in conjunction with a tertiary process 
such as ion exchange, may also provide adequate waste treatment for 
rest stop applications. 


10959 (PB—277143) Market analysis of recovered materials and 
energy from solid waste. Executive summary. (CH2M Hill, Bellevue, 
WA (USA)). Jan 1977. 219p. NTIS PC A10/MF AO1. 

This study describes the existing and potential market condi- 
tions for material and energy recovered from solid waste and pre- 
sents the quantity and composition of residential and commercial 
wastes available for material and energy recovery from specific 
geographic waste shed areas in the State of Washington. The study 
also lists major aspects of various resource recovery processes, and 
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assesses their suitability for specific waste sheds in the State. The 
existing markets for material resources are identified and quantified, 
and the resource recovery potential of existing (1976) and new (1980 
and 1990) material and energy markets has been evaluated. The 
major barriers currently restricting the growth of resource recovery 
markets in the Northwest are identified and classified. Based on this 
information, recommendations are submitted defining categorized 
roles for the Department of Ecology to assist with implementation of 
resource recovery systems. 


10960 (PB—278685) Resource recovery options for Durham, 
North Carolina. Fina! report. Rimer, A.E.; Vesilind, P.A. (Durham 
Urban Observatory, NC (USA); League of Cities - Conference of 
Mayors, Inc., Washington, DC (USA)). Dec 1977. 14lp. (UO- 
LCCM-DUR—77-016). NTIS PC A07/MF AOl. 

The Duke University Environmental Center has conducted a 
two-year investigation of the resource recovery options for the City 
of Durham, North Carolina. This is the final report of that effort and 
deals with the availability of the resources both in Durham and the 
surrounding area, what specific markets are available for these 
resources, and a discussion of the technology options which the City 
could pursue, ranging from low technology such as separation of 
newspapers to such high technology options as the development of a 
regional resource recovery center. The report recommends that 
Durham (1) form a task force representing a broad range of individ- 
uals to direct the resource recovery effort; (2) the task force should 
concentrate on a multijurisdictional approach; (3) the City should 
institute a roll-out system of source separation on an interim basis; 
and (4) the City should work directly with the N.C. Public Utilities 
Commission on the use of refuse derived fuel in existing power 
facilities. (Portions of this document are not fully legible) 


10961 (PB—279357) Municipal sludge agricultural utilization 
practices - an environmental assessment. Volume II. Final report. 
LaConde, K.V.; Lofy, R.J.; Stearns, R.P. (SCS Engineers, Inc., 
Long Beach, CA (USA)). 1978. Contract EPA-68-01-3265. 437p. 
NTIS PC A19/MF AOl1. 

An environmental assessment was performed at nine study 
sites across the United States to investigate the effects of utilizing 
municipal wastewater treatment plant sludge for agricultural pur- 
poses. The sites represented a wide range of sludge application rates, 
sludge characteristics, cropping practices, soils, population densities, 
and climatological and geographical conditions. The assessment in- 
cluded evaluative criteria such as chemical, physical, and microbio- 
logical constituents of sludges; surface and subsurface soil properties 
including presence and accumulation of heavy metals, pesticides, 
nutrients, bacteria, and parasites; plant characteristics including 
heavy metal and pesticide uptake, and potential contamination by 
bacteria and parasites; public attitudes; landspreading costs (capital 
and operational); current and past operating procedures; and man- 
agement practices at each of the nine sites. 


10962 (PB—282372) Investigation of municipal waste water con- 
stituents detrimental to froth flotation recovery of copper and molyb- 
denum sulfides. Completion report. Fisher, W.W.; Rudy, S. (Arizona 
Univ., Tucson (USA)). May 1978. Contracts DI-14-34-0001-7005;DI- 
14-34-0001-7006. 16p. NTIS PC A02/MF AO1. 

Substitution of secondary treated sewage effluent for normal 
process water in laboratory tests simulating froth flotation recovery 
of copper and molybdenum sulfides caused significant detrimental 
response. First, a voluminous froth that is difficult to control and has 
little mineral-carrying ability was generated even in the absence of a 
frothing agent. Second, sewage effluent caused a small but signifi- 
cant loss in copper recovery and a large loss in molybdenum 
recovery. Removal of surfactants from sewage effluent by foam 
fractionation eliminates the unmanageable froth but has no effect on 
the loss in metal recovery. The component of sewage effluent 
responsible for loss in metal recovery is an anionic organic substance 
that has an effect similar to humic acid. One method of water 
conservation can be realized by the utilization of municipal waste 
water for purposes that do not require high quality water. In areas 
where sizeable mining activity is adjacent to a city, it may be 
possible to substitute municipal waste water for the surface and 
ground water normally used in the processing circuits. This investi- 
gation was prompted by such a situation at Tucson, Arizona. 


10963 Recycling-idealistic or an economic solution, Wood, R. 
Process Eng.; 50-51(May 1978). 

A discussion is presented of views given at a meeting on 
materials recovery from wastes for recycling. One conclusion was 
that the recycling of valuable materials from municipal wastes is 
only economically practical at levels over 1000 tons per day. Treat- 
ment costs and developments in separation processes are discussed. 
(PMA) 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 10816, 10946 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 


REFER ALSO TO CITATION(S) 10816, 10867, 10914, 10915, 
10916, 10996 


10964 (PB—277343) Emission and fuel economy sensitivity to 
changes in light duty vehicle test procedures. Final report on task 10, 
August 1976—April 1977. Srubar, R.L. (Southwest Research Inst., 
San Antonio, TX (USA)). May 1977. Contract EPA-68-03-2196. 
252p. NTIS PC A1l2/MF AOl1. 

This report describes the laboratory and statistical results of 
Task Number 10. Five light duty vehicles present and projected 
vehicle populations and emission control systems were used to 
investigate emission and fuel economy sensitivity to changes in 
current test procedures for light duty vehicles. The length of soak 
period preceding the EPA Urban Dynamometer Driving Schedule 
(UDDS), and the speed versus time characteristics of the UDDS and 
EPA Highway Fuel Economy Test (FET) were varied. A 't’ test 
was used to test for significant differences between baseline results 
and results obtained with modified driving cycles. Means, standard 
deviations, and coefficients of variation were calculated for groups 
of tests for each particular vehicle at each test condition. 


10965 (PB—278385) Research safety vehicle, Phase II. Volume 
I. Executive summary. Final report jul 75-dec 76. Struble, D. (Mini- 
cars, Inc., Goleta, CA (USA)). Dec 1976. Contract DOT-HS-5- 
01215. 25p. NTIS PC A02/MF AO1. 

Volume I summarizes the results of the Minicars Research 
Safety Vehicle Phase II program, as detailed in Volumes II and III. 
Phase I identified trends leading to the desired national social goals 
of the mid-1980's in vehicle crashworthiness, crash avoidance, dama- 
geability, pedestrian safety, fuel economy, emissions and cost, and 
characterized an RSV to satisfy them. In Phase II an RSV prototype 
was designed, developed and tested to demonstrate the feasibility of 
meeting these goals simultaneously. Although further refinement is 
necessary to assure operational validity, in all categories the results 
meet or exceed the most advanced performance specified by The 
Presidential Task Force on Motor Vehicle Goals beyond 1980. 


10966 (SAND—78-8247) Annual report: application of advanced 
laser diagnostics to combustion studies in automotive engines. (Sandia 
Labs., Albuquerque, NM (USA)). Sep 1978. Contract EY-76-C-04- 
0789. 154p. Dep. NTIS, PC A08/MF AO1. 

Laser-based diagnostic techniques are being developed to 
provide detailed time- and space-resolved measurements of engine 
combustion temperatures, species concentrations, velocities, and tur- 
bulence levels. The work performed to date toward the development 
and application of laser Raman spectroscopy (LRS), laser Doppler 
velocimetry (LDV), Rayleigh scattering, and other measurement 
techniques to engine combustion processes is summarized. It is 
concluded that most problems with application of LDV and LRS to 
homogeneous charge engines have been overcome; that demonstra- 
tion of these techniques in injected engines will be accomplished 
during the next year; and that several other techniques, such as 
differential laser refraction, Rayleigh scattering, coherent and stimu- 
lated anti-Stokes Raman scattering offer promise as useful diagnostic 
techniques. 


10967 (SAND—78-8722) Application of laser velocimetry to a 
motored internal combustion engine. Witze, P.O. (Sandia Labs., 
Livermore, CA (USA)). Sep 1978. Contract EY-76-C-04-0789. 16p. 
(CONF-780733—2). Dep. NTIS, PC A02/MF AO1. 

From 3. workshop on laser velocimetry; West Lafayette, IN, 
USA (11 Jul 1978). 

A laser velocimeter system has been developed for the mea- 
surement of mean velocities and turbulence intensities in a motor- 
driven non-combusting internal combustion engine. Results are pre- 
sented for a high-swirl engine configuration, and a comparison is 
made with measurements taken with an existing hot-wire anemo- 
meter system. The purpose of the investigation was to assess the 
feasibility of applying laser velocimetry to engines, as well as to 
determine the accuracy of the hot-wire technique in a temperature- 
varying flow. It is shown that accurate laser velocimeter results can 
be obtained throughout the engine cycle, but that the correction 
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technique developed to account for the gas-temperature dependence 
of a hot-wire anemometer does not give satisfactory results. 


10968 Basic requirements for urban cars. Hamilton, W. Warren- 
dale, PA; Society of Automotive Engineers, Inc. (1978). 1lp. 
(CONF-780208— 114). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

To find the minimum range, speed, and capacity required to 
meet most needs of urban drivers, origin-destination surveys from 
Los Angeles and Washington were processed to determine driving 
patterns for a typical day. The survey data indicates that ranges 
sufficient for 95 percent of driving days would be 75 km for 
secondary drivers, 150 km for only drivers, and 225 km for primary 
drivers at urban households. Similarly, speed adequate for freeway 
use is required to satisfy driver needs on 95 percent of driving days, 
with seating for at least two and generally three passengers in 
addition to the driver. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 10998, 10999, 11000 


10969 (NTIS/PS—78/0364) Motorcycle safety, environmental 
effects, and performance studies (a bibliography with abstracts). 
Report for 1964—April 1978. Kenton, E. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Apr 1978. 120p. 

The reports cited in this bibliography primarily are concerned 
with motorcycle safety and pollution. These studies cover safety 
equipment and education, visual and visibility factors, noise, fuel 
consumption, engine performance, air pollution, vehicle design, tire 
and brake characteristics, and illuminating systems. Testing pro- 
grams are described for both machines and operators, underlining 
impact and anthropomorphic crash data. Training programs are 
noted for drivers. Particular attention is given to accident preven- 
tion, safety helmets, and protective clothing. (This updated bibliog- 
raphy contains 115 abstracts, 28 of which are new entries to the 
previous edition.) 


10970 (SAND—78-8801) Engine combustion technology over- 
view. Robinson, C.W.; Keeton, S.C. (Sandia Labs., Livermore, CA 
(USA)). Oct 1978. Contract EY-76-C-04-0789. 7p. (CONF-781050— 
1). Dep. NTIS, PC A02/MF AO1. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Automotive, truck, and stationary engines consume about 15 
quads of gasoline and diesel fuel every year. This can be reduced by 
improving the efficiency of these engines and by switching to 
modified or alternate fuels, thus conserving petroleum resources. A 
five-year program has been formulated to accelerate the develop- 
ment of the technology used in engine design to achieve these goals. 
The plan calls for a coordinated program involving DOE/Fossil 
Fuel Utilization, universities, DOE laboratories, private research 
organizations, and the engine manufacturing industry. The elements 
pai this plan are identified in the FY1978 and FY1979 budgets. Full 

a of the proposed plan is contingent upon obtaining 

icient FY1980 budget resources. The program plan is comple- 

po to existing programs in the DOE/TEC, DOD, and DOT, 
and is coordinated with those efforts. 


10971 Unthrottled open-chamber stratified charge engines. 
Wood, C.D. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1978). 16p. (CONF-780208—70). 
From Society of Automotive Engineers International Auto- 
(eb 1978 Engineering Congress and Exposition; Detroit, MI, USA 
eb 1978). 


Performance and exhaust emissions of five unthrottled open- 
chamber stratified charge engine designs are compared on an equiva- 
lent basis, to illustrate the effects of the different strategies used to 
mix the fuel and air and to provide data useful for those currently 
engaged in stratified charge engine development. 


10972 Simulation of thermodynamic cycle of three-valve strati- 
fied charge engine. Asanuma, T.; Gajendra Babu, M.K; Yagi, S. 
Warrendale, PA; Society of Automotive Engineers, Inc. (i978) 18p. 
(CONF-780208—74). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The development of a mathematical model for the compres- 
sion, combustion, expansion, exhaust and intake processes of a three- 
valve stratified charge engine is described. After calculating the 
mixture formation at the end of compression process, a simple 
combustion model was developed to compute the gas temperature, 
gas pressure and the rate of formation of NO and CO at each 
crankangle, using basic energy and reaction kinetic equations for 
both the auxiliary and main chambers. The evaluation of the model 
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was carried out by comparing the computed and experimental data. 
A satisfactory correlation was observed between them. 


10973 Parametric study of fuel-droplet flow in an idealized auto- 
motive induction system. Lo, R.S.; Lalas, D.P. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1977). 17p. (CONF- 
7706146—4). 

From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

The air, fuel vapor and droplets flow through an engine 
induction system was studied by a one-dimensional two-phase steady 
flow model that includes evaporation and heat transfer through the 
manifold wall. The conservation equations and pertinent constitutive 
relations were solved numerically by the Bulirsch-Stoer integretion 
scheme. A parametric study of exhaust gas recirculation, fuel type 
and initial droplet size on evaporation was carried out. Heating of 
the manifold walls was found to be most effective way to reduce 
droplet size and to improve evaporation. 


10974 Turbulent entrainment model for spark-ignition engine 
combustion. Tabaczynski, R.J.; Ferguson, C.R.; Radhakrishnan, K. 
Warrendale, PA; Society of Automotive Engineers, Inc. (1977). 18p. 
(CONF-7706146—5). 

From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

A turbulent entrainment model for the turbulent combustion 
process in spark-ignition engines is described. The model uses the 
basic quantities of turbulent flow, i.e., the integral length scale, micro 
length scale, and turbulent intensity. The characteristic reaction time 
for a large eddy tau was calculated using the characteristic reaction 
time tau/sub c/ for the microscale, lambda/S/sub 1/, where S/sub 1/ 
is the laminar flame speed and propagation of ignition sites within a 
coherent turbulent structure. Tau is related to the flame kernel 
development time and shows similar trends to the ignition delay 
time. The combustion model is demonstrated by calculations show- 
ing the typical trend behavior of combustion duration with equiv- 
alence ratio, exhaust gas recirculation, spark timing and engine 
speed. 


10975 Development of wire-explosion-spray coated cylinders for 
motorcycle engines. Kuse, H.; Ohtsu, M.; Ito, H.; Takezaki, S. 
Warrendale, PA; Society of Automotive Engineers, Inc. (1977). 10p. 
(CONF-7706146—6). 

From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

A conventional cast iron cylinder with sleeve or even a 
porous chrome plated aluminum alloy cylinder is most likely not 
durable when used on a low pollutant motorcycle engine which is 
frequently operated with a lean air/fuel mixture. In order to solve 
this problem, a new version of aluminum alloy cylinder has been 
developed that has, on its bore, a hard, porous layer of metallic 
particles which is formed by the explosion of a metal wire in the 
bore. This new cylinder has a high resistance to seizure and abrasion 
as well as good productivity when compared to conventional cylin- 
ders. 


10976 Simple model of transient thermal flame quenching. 
Ishikawa, N.; Branch, M.C. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1977). 9p. (CONF-7706146—9). 

From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

A simple analysis of transient thermal flame quenching at a 
cold wall is presented. A quenching Peclet number is derived and 
has the form of a sum of a constant and a simple function of adiabatic 
flame temperature, actual flame temperature, and wall temperature. 
Typical values of the quenching Peclet number are slightly less than 
the Peclet number corresponding to the preheating zone thickness. 
This implies that the values of the quenching Peclet number that 
have been proposed by other investigators, i.e., 30 to 60, are too 
high. A comparison of calculated and experimental values for 
quenching distance was made for a number of fuels. Calculated one 
wall quenching distances are smaller than experimentally obtained 
two wall quenching distances by a factor of 0.4 to approximately 0.5. 
The effect of wall material on flame quenching was examined and 
found to be of minor importance. The wall temperature does not 
increase appreciably during the quenching process and may be 
treated as constant. 


DIESEL 
REFER ALSO TO CITATION(S) 10911, 10970, 11289 


10977 Two-stage, turbo-supercharging system for combined inter- 
nal combustion engines. Nikitin, E.A.; Dekhovich, D.A. (Kolomensk 
Works im. V.V. Kuibyshev, USSR). Energomashinostroenie; No. 1, 1- 
3(1978). (In Russian). 
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Problems of development of the air supply system for new 
four-stroke engines are considered. The necessity of changing over 
to two-stage supercharging is demonstrated. 


10978 Investigation and improvement of volumetric and film-type 
mixture formation in diesel engines. Semenov, B.N.; Pavlov, E.P. 
(Cent Sci Res Diesel Inst, USSR). Energomashinostroenie; No. 1, 7- 
10(1978). (In Russian). 

Principal theoretical investigations carried out at the Central 
Diesel Research Institute in Leningrad regarding the volumetric and 
film-type mixture formation in diesel engines are presented and their 
application to improve the working process of diesel engines is 
described. 


10979 Development of promising turbocompressors. Ivanov, P.V. 
(Cent Sci Res Diesel Inst, USSR). Energomashinostroenie; No. 1, 11- 
13(1978). (In Russian). 

Prospects of development of supercharging units for applica- 
tion in single and two-stage supercharging systems are considered. 
Results of tests of the TK-18 compressor up to the pressure increase 
ratio of 7/sub K/=3.8 on a setup and of the turbocompressors TK- 
18 and TK-23 on a 6ChN21/22 diesel engine with a two-stage 
supercharging system are presented. 


10980 Isuzu's new 5.8L direct injection diesel engine. Arai, Y.; 
Yoshida, Y.; Matsushita, M. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1978). 24p. (CONF-780208—64). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A new 6 cylinder, inline diesel which has been developed to 
power medium sized trucks and for industrial applications and which 
is currently in monthly production of 2,000 units is described. The 
engine is characterized by the use of direct fuel injection system, 
square toroidal combustion chamber, glow plug as a starting aid, thin 
dry chrome plated cylinder liners, engine stop system using air 
shutter, and newly-developed variable speed RLD-K governor with 
torque control cam, all of which are discussed from aspects of design 
and experiment. Also covered are family engine concept and emis- 
sion and noise control approaches. 


10981 Problem of fuel atomization by diesei fuel injectors. Lebe- 
dev, O.N. (Novosibirskii Inst of Water Transp, USSR). Izv. Sib. Otd. 
Akad. Nauk SSSR, Ser. Tekh. Nauk; No. 3/1, 40-44(1977). (In 
Russian). 

Based on experiments carried out on air models of atomizer 
nozzles, the assumption is confirmed that the main cause of fuel 
atomization by diesel fuel injectors is the turbulence of the liquid 
flowing from the injector. Relations are obtained making it possible 
to plot curves of distribution of droplets by size for marine diesel 
fuel injectors, depending on the conditions of discharge and physical 
properties of the liquid underground atomization. 


ROTARY 


10982 Engine noise testing in an economical “semi” anechoic 
room. Gaspar, R.; Reif, Z.; Sridhar, K. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1978). 10p. (CONF-780208—104). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A "semi" anechoic room design has been proposed and con- 
structed from readily available, inexpensive construction materials. 
To demonstrate its feasibility, noise testing was conducted using a 
rotary engine as the noise source. The results of the testing indicated 
that the design is functional since free field conditions exist. This 
condition was proven to exist for at least one angular position 
measured relative to the exhaust pipe and in the horizontal plane of 
the exhaust pipe. Other information is provided concerning engine 
behaviour and type of noise radiated. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 10806, 10807 


10983 (DOE/NASA—0595-78/1(Vol.2)) Preliminary power 
train design for a state-of-the-art electric vehicle. Volume 2 of 2 
volumes. Mighdoll, P.; Hahn, W.F. (Booz, Allen and Hamilton, Inc., 
Cleveland, OH (USA). Design and Development Div.). Sep 1978. 
Contract EC-77-A-31-1044. 15lp. (NASA-CR—135341(Vol.2)). 
Dep. NTIS, PC A08/MF AO1. 

As part of the national effort to stimulate the use of electrical- 
ly powered vehicles for transportation, the design of urban passenger 
electric vehicles has been reviewed. The study considers automotive 
and electric vehicle technologies with specific emphasis on the 
power train. Its purpose is to objectively identify an “optimum” 
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power train system which can be assembled with state-of-the-art 
components, to predict the performance of such a system, and to 
identify and evaluate improvements which might benefit vehicle 
performance. 


10984 (HCP/M1011—04) Survey of electric and hybrid vehicle 
simulation programs. Final report. Bevan, J.; Heimburger, D.A.; 
Metcalfe, M.A. (Jet Propulsion Lab., Pasadena, CA (USA)). Nov 
1978. Contract EC-77-A-31-1011. 110p. Dep. NTIS, PC A06/MF 
AOl. 

Results of a survey conducted within the United States to 
determine the extent of development and capabilities of automotive 
performance simulation programs suitable for electric and hybrid 
vehicle studies are summarized. The survey was conducted for the 
Department of Energy by NASA's Jet Propulsion Laboratory in 
support of Public Law 94-413, the Electric and Hybrid Vehicle 
Research, Development and Demonstration Act of 1976. 


10985 (N—78-18988) State-of-the-art assessment of electric vehi- 
cles and hybrid vehicles. (National Aeronautics and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). Sep 1977. 
Contract EC-77-A-31-1011. 595p. (NASA-TM—73756; CONS— 
1011-1). NTIS PC A25/MF AO1. 

The Electric and Hybrid Vehicle Research, Development, 
and Demonstration Act of 1976 (PL 94-413) requires that data be 
developed to characterize the state of the art of vehicles powered by 
an electric motor and those propelled by a combination of an electric 
motor and an internal combustion engine or other power sources. 
Data obtained from controlled tests of a representative number of 
sample vehicles, from information supplied by manufacturers or 
contained in the literature, and from surveys of fleet operators of 
individual owners of electric vehicles is discussed. The results of 
track and dynamometer tests conducted by NASA on 22 electric, 2 
hybrid, and 5 conventional vehicles, as well as on 5 spark-ignition- 
engine-powered vehicles, the conventional counterparts of 5 of the 
vehicles, are presented. 


10986 Projection of the effects of electric vehicles on highway 
accident statistics. O'Day, J.; Huang, L.; Bunch, H.M. Warrendale, 
PA; Society of Automotive Engineers, Inc. (1978). 12p. (CONF- 
780208— 105). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Estimates of the number of accidents, injuries, and fatalities 
which might result from introduction of electric and hybrid vehicles 
into the general passenger vehicle fleet are presented. In order to 
derive such an estimate, existing accident data banks for small 
internal combustion engine cars operating primarily in urban areas 
were utilized, and the data were extrapolated to some assumed 
electric vehicle populations. In addition, some particular problems of 
electric vehicles which might produce new dangers, such as electric 
shock, battery acid, and low acceleration capability are considered. 
The desirability of imposing existing or new safety standards on 
these vehicles is considered. It is concluded that most of the current 
motor vehicle safety standards would have to be modified or waived 
in part in order for electric vehicles to satisfy the letter of the law. 
The preliminary analysis presented indicates that selected waiving of 
safety regulations would not significantly increase the probability of 
serious injury and death in urban applications. Further, it is conclud- 
ed that the process of developing such regulations at this time 
specifically for the electric and hybrid vehicles could substantially 
delay production and increase costs of the vehicles. 


10987 Relationship between gross vehicle weight, payload, effec- 
tive range, and cost of electric vehicles. Altendorf, J.P.; Kalberlah, A.; 
Saridakis, N. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1978). 11p. (CONF-780208—1 13). 

From Society of Automotive Engineers International Auto- 
motive —_—— Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The interdependence between gross vehicle weight, curb 
weight, payload and drive weight was established in general for 
electric vehicles. Based upon the FAKRA Driving cycle, the range 
is expressed as a function of gross vehicle weight for electric 
vehicles equipped with different types of storage devices. The cost 
for operating these vehicles is calculated and compared. 


10988 Tire and aerodynamic friction and motor-driveline efficien- 
cy of electric vehicles from track tests. Brennand, J. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 14p. (CONF- 
780208—115). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Tests of seventeen electric vehicles were analyzed to estimate 
tire friction, aerodynamic drag-area product, and average motor- 
driveline efficiency. The tests included coastdown runs, range over 
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the SAE J227a driving schedules (B, C, and constant speed), and 
constant-current battery discharges. Analysis indicates that winds 
during coastdown tests resulted in average standard deviations of 
seven percent for tire friction, and fifteen percent for drag-area 
product. Motor-driveline efficiency estimates ranged from 40 to 93 
percent (fifteen vehicles, J227a/B schedule), and from 61 to 93 
percent (eleven vehicles, J227a/C schedule). 


10989 Large buses and the townobile electric city transit system. 
Leembruggen, L.R. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1978). 1 1p. (CONF-780208—78). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Internal combustion and electric buses have been in service 
world wide since 1913, and new circumstances and developments 
guarantee the expanding use of electrics on environmental, energy 
and economic grounds in the future. Present large battery and 
trolley buses in Germany, Switzerland, Britain, Japan, North Amer- 
ica and Australia are reviewed as to function, design and operational 
experience, and compared with diesel buses, trams and fixed rail city 
public transport. The Townobile Battery, Dual-mode and Trolley 
Systems can provide fixed rail system benefits at surface level, with 
much reduced capital and operating costs, and inherent flexibility to 
meet changing travel needs. 


10990 Alternative approaches to speed control in electric vehi- 
cles. Murphy, G.J. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1978). 13p. (CONF-780208—79). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The characteristics of series and shunt d-c motors are re- 
viewed, and the use of such motors as propulsion units in vehicular 
systems is discussed. Consideration is given to forward driving, 
reverse driving, forward regenerative braking, reverse regenerative 
braking, forward plugging, and reverse plugging. Both saturated and 
unsaturated modes of operation are described. Various types of 
controller for use in conjunction with d-c motors in vehicular 
propulsion are described also. Both electromechanical and electronic 
types are included. The relative merits of plugging and regenerative 
braking are discussed. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 10785, 10984, 10985, 10992 


10991 (UCRL—81239) Composite materials in automotive 
energy storage systems. Toland, R.H.; Schwartz, M.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Jun 1978. 
Contract W-7405-ENG-48. 8p. (CONF-781202—11). De». NTIS, 
PC A02/MF AOl1. 
ath From ASME meeting; San Francisco, CA, USA (10 Dec 
). 
Energy storage is essential to the future energy plans of the 
U.S. Load leveling, power boost, and energy recovery can be 
accomplished by energy storage systems to improve the efficiencies 
of power generation and power supply as well as the effectiveness of 
intermittent power generators. Two storage systems that are applica- 
ble to transportation and can benefit by the use of composite 
materials are (1) compressed air storage (CAS) and (2) flywheel 
energy storage (FES). The CAS system can use a composite pres- 
sure vessel with load-sharing metal liner whereas the FES system 
can use a composite flywheel rotor. The potential of these materials 
is seen in the design performance index where a direct relationship 
exists between the energy density and the specific strength of the 
composite material. This relationship, in addition to the potential of 
low cost and the less traumatic failure modes of fiber composite 
materials, has stimulated composite flywheel rotor development. 


FLYWHEEL PROPULSION 
REFER ALSO TO CITATION(S) 10785, 10991 


10992 (SAND—78-7049) Critical speeds and natural frequencies 
of rim-type composite-material flywheels. Bert, C.W.; Chen, T.L.C.; 
Kocay, C.A. (Oklahoma Univ., Norman (USA)). Sep 1978. Contract 
EY-76-C-04-0789. 111p. Dep. NTIS, PC A06/MF AOl. 

Results of an analytical investigation conducted on a 0.56- 
kWh composite-material flywheel energy-storage system for applica- 
tion in hybrid automotive vehicles are reported. The investigation 
calculated the critical speeds and natural frequencies of a rim- type 
flywheel which is flexibly mounted on a finite hub, which in turn, is 
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attached to an elastic shaft. The specific modes covered include 
whirling, torsional, and axial modes involving band, shaft and sup- 
port flexibilities and in-plane bending, combined out-of-plane bend- 
ing/twisting, and extensional modes of the flywheel rim. Where 

propriate, gyroscopic and transverse shear effects are included. 
The two-mass, four-degree-of-freedom analysis presented here for 
the whirling modes including gyroscopic effects is believed to be the 
first such analysis appropriate for flywheels, as opposed to steam or 
gas turbines. The flexible rim analyses are believed to be the first to 
include the simultaneous effects of support stiffness, preload, trans- 
verse shear deformation and centrifugal action. Special attention is 
given to phenomena occurring during acceleration through critical 
speeds and to the effect of creep stress relaxation on the supporting 
bands. 


VEHICLE DESIGN FACTORS 


BODY AND CHASSIS 
REFER ALSO TO CITATION(S) 10965 


10993 (PB—276541) Prediction of vehicle reference frontal area. 
Goodall, H.W.; Thompson, .D. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). Nov 1977. 14p. (LDTP—77-7). 
NTIS PC A02/MF AO1. 

Beginning with the 1979 model year, the dynamometer power 
absorption to simulate the vehicle road load during exhaust emission 
certification testing and fuel economy measurements will be predict- 
ed by the vehicle reference frontal area. An equation was developed 
to estimate the vehicle reference frontal area using the overall 
vehicle height and width. The reference area data and the overall 
height and width data used in this analysis were supplied by the 
vehicle manufacturers. It is concluded that the product of the overall 
vehicle height, width and the coefficient, 0.80, yields a good ap- 
proximation of the actual vehicle reference frontal area. Using this 
approximation, there is 80 percent confidence that the predicted 
value will be within plus or minus 1.0 square feet of the actual 
reference frontal area. This is approximately 5 percent of the refer- 
ence area of a typical vehicle. This equation is recommended as a 
method for evaluation of submitted reference area data or for 
predicting vehicle reference frontal areas when empirical data are 
not available. 


10994 (PB—276612) Transit-bus propulsion systems alternate 
power plant installations. Final report. (Booz, Allen and Hamilton, 
Inc., Bethesda, MD (USA)). Sep 1977. Contract DOT-UT-10008. 
42p. (Transbus-TR—73-009). NTIS PC A03/MF AOl1. 

The survey and evaluation that was made of U.S. heavy-duty 
automotive engine manufacturers who could offer engines to power 
TRANSBUS during its production life which is expected to run to 
the 1990's are described. TRANSBUS is the heavy-duty, 35- to 40- 
foot long transit coach developed under this contract, and it incor- 
porates the best available technology for improvement of mass 
transit transportation in urban U.S.A. Installation characteristics of 
the most suitable engines for each of the three prototype TRANS- 
BUS designs (constructed by AM General, General Motors, and 
Rohr Industries) are presented. Listed and illustrated are: (1) the 
engine compartments of the three prototype TRANSBUS designs; 
(2) the candidate engines; and (3) the candidate engines fitted into 
the three prototypes. The results presented show that two engine 
types, the 4-cycle diesel engine and the gas turbine engine, may 
challenge the Detroit Diesel 2-cycle diesel engine for the transit 
coach market. Only one gas turbine engine was identified as a 
possible alternative to the diesel--the Allison GT-404. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 10964, 10971, 10972, 11001 


10995 (PB—276601) Gaseous, particulate, and sulfur-related 
emissions from non-catalyst and catalyst equipped vehicles. Report for 
November 1974—November 1975. Braddock, J.N. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab.). Dec 1977. 59p. (EPA—600/2-77/ 
237). NTIS PC A04/MF AO1. 

Gaseous, particulate, and sulfur-related emissions from six 49- 
state 1975 domestic production catalyst equipped vehicles (two 
Chevrolets, two Fords, and two Plymouths) and one 1975 imported 
prototype non-catalyst vehicle (Honda CVCC) were measured by a 
variety of chemical analysis techniques as a function of fuel sulfur 
level. Four separate and different sulfur level fuels were tested for 
each vehicle. The seven test vehicles were driven in accordance 
with the 1975 Federal Test Procedure (75 FTP) and the Highway 
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Fuel Economy Test (HWFET) procedure. Sulfur dioxide, particu- 
late matter, and sulfate emissions increased with increasing fuel 
sulfur and were greater during the HWFET cycle than during the 75 
FTP cycle. The greatest particulate and sulfate emitters were the air 
pump equipped Ford vehicles, while the lowest particulate and 
sulfate emitter was the Honda CVCC. Particulate matter was com- 
posed mostly of sulfuric acid; the non-sulfate portion of the particu- 
late matter was composed of carbonaceous material and aluminum 
and iron oxidation products. No platinum was found in the particu- 
late matter. 


10996 Computer simulations of emissions and fuel economy. 
Juneja, W.K.; Kelly, W.J.; Valentine, R.W. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1978). 19p. (CONF-780208—82). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A simulation of the exhaust emission testing system including 
a vehicle, dynamometer and driver on General Motors’ analog- 
digital hybrid computer is described. The simulation predicts instan- 
taneous and hap results for hydrocarbons (HC), carbon monox- 
ide (CO), oxides of nitrogen (NO/sub x/), carbon dioxide (CO2), and 
fuel economy over a predefined speed schedule such as the Environ- 
mental Protection Agency’s (EPA's) city and highway schedules. 
The simulation facilitates the study of sensitivity of several param- 
eters which influence emissions and fuel economy. The usefulness of 
the simulation to study the effect of test parameters, test operating 
conditions and product changes such as the engine, transmission, 
axle, etc., on emissions and fuel economy is outlined. Results from 
some of these sensitivity studies are also presented. 


10997 Use of isothermal plug flow reactors for exhaust hydrocar- 
bon reaction studies. Deller, R.W.; Sorenson, S.C. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1977). 14p. (CONF- 
7706146—1). 

From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

Methods used for the study of the kinetics of exhaust hydro- 
carbon reactions are reviewed, compared and contrasted. The isoth- 
ermal plug flow reactor which allows the determination of time 
resolved concentration histories of reactants, intermediate products, 
and final products is suggested as, perhaps, the most desirable and 
versatile system for the study of moderate temperature hydrocarbon 
oxidation reactions. The isothermal plug flow reactor allows the gas 
phase reactions to be studied with kinetically well-defined, repeat- 
able, homogeneous reaction conditions that are essentially free of 
heterogeneous interference. Due to the detailed data obtainable and 
the controlled reaction conditions, kinetic mechanisms can be stud- 
ied and evaluated. Investigations that used this technique are re- 
viewed and examples cited to demonstrate the unique capabilities of 
the plug flow reactor. 


10998 Rates of exhaust gas—air reactions. Bascunana, J.L.; Ski- 
binski, J.; Weaver, E.E. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1977). 11p. (CONF-7706146—2). 

97 From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

The purpose of this work has been to determine rate expres- 
sions, kinetic rate coefficients, and constants, for the overall reac- 
tions of exhaust gas and air that take place under conditions existing 
in engine exhaust reactor systems. For this aim, actual exhaust gas 
was generated in situ by a spark ignition engine. The gas was then 
mixed and reacted with air in a tubular reactor, whose diameter, 
flow rates, and temperatures of operation were of the same order of 
magnitude as those found in experimental engine exhaust reactor 
systems designed to reduce exhaust gas emissions. Specifically, the 
reactions investigated were those of air with the carbon monoxide, 
hydrogen, and total hydrocarbons contained in the exhaust gas. 


10999 Compression ratio effects with lean mixtures. Marsee, F.J.; 
Olree, R.M.; Adams, W.E. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1977). 24p. (CONF-7706146—3). 

From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

The classical relationship of fuel economy and compression 
ratio has been extensively studied and documented for many years. 
More recently, several papers have been published on the relation- 
ship between fuel economy and compression ratio with the added 
constraint of emission control. These papers point out that an 
increase in compression ratio generally results in increased hydrocar- 
bon (HC) emissions. When this HC increase is controlled only by the 
means of spark retard, the fuel economy of the higher-compression 
engine may be better or worse than that of the low-compression 
engine, depending on the engine design and the level to which HC 
emissions are controlled. For example, in a recent SAE paper, Baker, 
Daby, and Pratt indicated that a 9.6: 1 C.R. engine has no advantage 
over a 8.2 : 1 C.R. engine below a HC level of 1.2 g/mile when no 
exhaust gas aftertreatment devices were used and nitrogen oxides 
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(NO/sub x/) were controlled to 1.6 g/mile with a 5000-Ib car and a 
400-CID engine. 


11000 Study of visible smoke reduction from a small two-stroke 
engine using various engine lubricants. Sugiura, K.; Kagaya, M. 
Warrendale, PA; Society of Automotive Engineers, Inc. (1977). 12p. 
(CONF- -7706146—7). 

From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

The smoke-reducing characteristics of two-cycle engine lubri- 
cants containing polybutene are discussed. Making use of these oils 
instead of conventional ones, not only smoke but also particulate 
emissions were reduced, while hydrocarbon concentrations were not 
affected at all. More than 90% of the particulates were unburned 
lubricant, which account for visible smoke. Diluents such as kero- 
sene and leaner fuel/oil ratios also contributed to the reduction of 
both smoke and particulates. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 9900, 10920, 10970, 10995 


11001 Characteristics of activated carbon for controlling gasoline 
vapor emissions: laboratory evaluation. Manos, M.J.; Kelly, W.C.; 
Samfield, M. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1977). 11p. (CONF-7706146—8). 

From Fuels and lubricants meeting; Tulsa, OK, USA (7 Jun 
1977). 

The application of activated carbon for control of gasoline 
vapor emissions resulting from service station operations was investi- 
gated under laboratory conditions. Cyclic tests were conducted on 
five activated carbon materials at various combinations of tempera- 
ture, humidity, fuel volatility and container shape to determine 
working capacity characteristics. Regeneration of the carbon was 
effected by air purging and vacuum stripping. Activated carbon 
presaturated with gasoline vapors was tested for recovery, and a 
1,000-cycle test was conducted to investigate longevity and heel 
composition. Laboratory data were projected to facilitate sizing of 
activated carbon beds for a typical 50,000-gallon/month service 
station. 


MATERIALS 


REFER ALSO TO CITATION(S) 9387, 9388, 10861 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 9385, 9386, 10357, 10376 


11002 (PB—278579) Columbium. Mineral commodity profile 
report. Stipp, H.E. (Bureau of Mines, Washington, DC (USA)). Jan 
1978. 18p. (BM-MCP—10). 

This report, with pertinent references, is a comprehensive 
description and analysis of the columbium industry from mining 
through preparation and use of primary and intermediate forms of 
columbium as metal, alloy, carbide, and oxide. Included is informa- 
tion on industry structure, size, organization, and geographic distri- 
bution; definitions, grades, and specifications; reserves and resources; 
geology; production and capacity; technology; uses, economic and 
operating factors and problems; strategic relationships; supply- 
demand relationships; and forecasts of supply and demand. Colum- 
bium is an additive element in steelmaking and has other important 
uses. Except for stocks, the United States is dependent on foreign 
sources of supply; a number of foreign sources exist; Brazil, Canada, 
Nigeria, Malaysia, and Thailand are the principal exporting coun- 
tries. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 10374, 11031, 11036, 11037, 
11098, 11415, 11416, 11417 


11003 (AD—918121) Plasma-are welding of naval structural 
alloys. Research and development report. McCaw, R.L. (Naval Ship 
Research and Development Center, Annapolis, MD (USA)). Apr 
1974. 27p. (NSRDC—28-832). NTIS PC A03/MF AO1. 

The application of plasma-arc welding to the fabrication of 
advanced high-performance ship materials, utilizing the key hole 
mode, has been investigated. Single-pass autogenous butt welds have 
been produced in 0.062- to 0.375-inch-thick HY-130 steel, 0.062- to 
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0.250- inch-thick 17-4 precipitation-hardened stainless steel, and 
0.070- to 0.480-inch-thick titanium (6A1-4V). Radiographically 
sound welds with tensile joint efficiencies approaching 100% were 

roduced in the as-welded condition for HY-130 steel and titanium 
{6A 1-4V). Defects were found by radiography in one of the six 17-4 
precipitation-hardened stainless steel welds, but satisfactory tensile 

roperties were obtained in each case. It was determined that 

eyhole-mode welding a could be varied over a relatively 
wide range, while stil ear a satisfactory weld bead for 
specific thicknesses of each material. The investigation revealed that 
auxiliary inert gas shielding was required on the weld surface for all 
three materials to prevent atmospheric contamination. Future work 
will include an investigation of plasma-pipe welding, evaluation of 
pulsed-plasma-arc welding, and development of one-sided welding 
techniques for plasma-arc welding of hull materials to internal fram- 
ing or stiffening members. 


11004 (AD-A—052056) Hydrostatic extrusion. Final report. 
Lee, E.H.; Mallett, R.L.; McMeeking, R.M.; Sherby, O.D.; Shyne, 
J.C. (Stanford Univ., CA (USA). Dept. of Materials Science and 
Engineering). Mar 1978. Contract N00014-75-C-0923. 15lp. (SU- 
DMS—77-T-6). NTIS PC A08/MF AOl1. 

The present program is centered on an experimental and 
analytical study of hydrostatic extrusion. The experimental aspects 
are described in the first section of this progress report. In the 
second section we describe the basis for an elastic-plastic code as a 
means of assessing metal forming operations. This analytical ap- 
proach is unique and promises to be a very powerful tool in 
analyzing the extrusion process. (Author) 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 11052, 11054, 11087, 11090, 
11092, 11105 


11005 Calculation of clustering effects on impurity-vacancy bind- 
ing energies in aluminum. Ho, P.S. (IBM Watson Research Center, 
Yorktown Heights, N.Y. (USA)); Benedek, R. (Argonne National 
Lab., Ill. (USA)). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 730- 
733(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors investigate clustering effects in Al theoretically 
by calculating binding energies for clusters having three defects and 
comparing these with results obtained previously (see J. Res. Dev. 
Vol. 18, 386, (1974)) for vacancy-solute pairs. Specifically, they treat 
vacancy-solute-solute and vacancy-vacancy-solute clusters. Two 
geometric configurations are considered. 


11006 Vacancy formation energy in Al from positron annihilation 
measurements. Hood, G.M.; Schultz, R.J. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). J. 
Nucl. Mater.; 69 and 70: No. 1 and 2, 607-608(Feb 1978). (CONF- 
761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The temperature dependence of positron annihilation in Al, as 
a function of the equilibrium temperature, has been measured in the 
range 290-930 K. The results are discussed in terms of the relative 
area, L, within a window of fixed energy width at the center of the 
Doppler-broadened annihilation photopeak. 


11007 Annealing kinetics of vacancies in deformed metals. Ikeu- 
chi, K.; Furukawa, K.; Takamura, J. (Kyoto Univ. (Japan)). J. Nucl. 
Mater.; 69 and 70: No. 1 and 2, 676-677(Feb 1978). (CONF-761027— 


From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The annealing kinetics of vacancies in deformed metals can 
experimentally be described by the H. t form as C = Coexp(-Kt/ 
sup m/), where t is the time and Cp is the initial vacancy concentra- 
tion. The value of the exponent m is about 1/2, but values larger 
than 1/2 have also been reported. The annealing kinetics of vacan- 
cies in deformed gold have been examined with resistivity measure- 
ments, and the results are discussed with the simulation by a Monte 
Carlo method. 


11008 Computer simulation study of the migration of vacancies 
and divacancies in stressed body centred cubic metals. Ingle, W.K.; 
Crocker, A.G. (Surrey Univ., Guildford (UK). Dept. of Physics). J. 
ead = 69 and 70: No. 1 and 2, 667-670(Feb 1978). (CONF- 
761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The migration of lattice vacancies plays an important role in 
determining many physical properties of metals. Hence, theories of 
creep and radiation damage require values of vacancy migration 
energies. Since considerable experimental difficulties are encoun- 


ERA VOL. 4, NO. 5 


tered in measuring these energies, it is worthwhile obtaining esti- 
mates of their values by using computer simulation methods. This 
paper presents some results of such a study and in particular investi- 
gates the effects of applied stress on vacancy and divacancy migra- 
tion energies in a model representing body centred cubic a-iron. 


11009 New method for determining the formation energy of a 
vacancy in concentrated alloys. Kinoshita, C.; Kitajima, S.; Eguchi, 
T. (Kyushu Univ., Fukuoka (Japan). Faculty of Engineering). J. 
Nucl. Mater.; 69 and 70: No. 1 and 2, 625-627(Feb 1978). (CONF- 
761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The disadvantages in the conventional method which deter- 
mines the formation energy of a vacancy in concentrated alloys from 
kinetic behavior during annealing after quenching are pointed out, 
and an alternative method for overcoming these disadvantages is 
proposed. 


11010 Quenching and annealing of pure lead. Knodle, W.C.; 
Koehler, J. (Illinois Univ., Urbana (USA). Dept. of Physics). J. Nucl. 
Mater.; 69 and 70: No. 1 and 2, 620-621(Feb 1978). (CONF-761027— 
). 


From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The vacancy and divacancy properties in pure lead are exam- 
ined. The lead was quenched to 35 K in a He atmosphere (pressure 
100-1500 psi). Isochronal annealing showed two prominent annealing 
regions. There was a second order annealing process at about 170+ - 
30 K and a first order process at 340 K. Isothermal anneals at 140 
and 150 K give a migration energy of 0.45+-0.04 eV. Attempts to 
observe the single vacancies by observing the annealing of specimens 
with very small quenched-in resistance failed. 


11011 High temperature positron annihilation experiments in bec 
metals. Maier, K.; Metz, H.; Herlach, D.; Schaeffer, H.E. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Theoretische und 
Angewandte Physik). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 589- 
592(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

To study vacancies in thermal equilibrium at high tempera- 
tures, the measurement of the Doppler-broadening of the annihila- 
tion line offers the best combination of speed and simplicity, whereas 
in principle more detailed information can be obtained from accurate 
lifetime measurements. The bcc metals iron, niobium, tantalum, and 
tungsten are studied. 


11012 Point defect-solute interactions in metals. March, N.H. 
(Oxford Univ. (UK). Dept. of Theoretical Chemistry). J. Nucl. 
Mater.; 69 and 70: No. 1 and 2, 490-520(Feb 1978). (CONF-761027— 


From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

As for a molecule in free space, the calculation of the point 
defect-solute interaction energy as a function of separation is usefully 
discussed in terms of regimes 1 and 2 characterized by (1) weak 
interaction and (2) electronic redistribution. Regime | is appropriate 
for simple impurities such as Zn, Ga and Ge interacting with 
vacancies in Al. Both electron theory and experiment yield small 
impurity-vacancy interaction energies in this case. Interstitial impuri- 
ty-vacancy interactions probably fall in regime 2 and the theory is 
not well developed. However, the knowledge the authors have on 
diffusion by Miller pairs, and on interstitial H in Al, is reviewed. A 
brief discussion on self interstitial-impurity complexes is also includ- 
ed. 


11013 Cooperative nature of interstitial diffusion in metals. 
Murch, G.E.; Thorn, R.J. (Argonne National Lab., Ill. (USA)). J. 
Nucl. Mater.; 69 and 70: No. 1 and 2, 571-572(Feb 1978). (CONF- 
761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors describe the important findings of an extension of 
the Monte Carlo method to interstitial diffusion subject to defined 
conditions of solute concentration, nearest-neighbor interaction 
energy (both attractive and repulsive) and thermodynamic tempera- 
ture. 


11014 Study of vacancy characteristics in Al and Al-Cu alloys by 
the method of measuring the electrical-resistance derivative with re- 
spect to temperature. Netchaev, J.S. (Moskovskii Inst. Stali i Splavov 
a J. Nucl. Mater.; 69: No. 70, 741-743(Feb 1978). (CONF- 
61027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

A relaxation method has been developed for the study of 
vacancies in metal crystals allowing the temperature dependence of 
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the lattice electrical-resistance in the higher temperature range (R/ 
sub L/ = A + BT + CT?), the equilibrium vacancy component of 
the electrical-resistance (R/sup v//sub e/ = R/sub Ov/ exp[-Q/sub 
fv//RT], where Q/sub fv/ is the vacancy formation energy), and the 
kinetic characteristics of vacancies to be experimentally determined. 
The first embodiment of the method comprises recording of the 
specimen electrical-resistance variation (AR = [Rz - Ri/sup e/ < 0, 
where Ri/sup e/ and Re are equilibrium initial and instantaneous 
final values, respectively) during specimen cooling at different con- 
stant rates (v) from the initial temperatures of isothermal annealing 
(T;) to a certain known temperatures (T2). The cooling rates (v) 
were so selected that the times of a given temperature variation, e.g. 
AT = T2 - Ti = -5 K, would fall near the specimen vacancy 
relaxation time by the order of magnitude t = DT/v. 


11015 Energetics of vacancies in non-transition metals. Nie- 
menen, R.M. (Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark)). J. Nucl. Mater.; 69: No. 70, 633-635(Feb 1978). (CONF- 
761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

A variational generalization of the jellium approach to the 
vacancy problem is proposed. A simple model potential is included 
in the self-consistent part of the calculation to mimic the difference 
between the true and jellium potential. Because the spherical symme- 
try is retained, a whole class of self-consistent solutions can be 
obtained with essentially the same numerical effort as in the pure 
jellium case. Of these solutions the one that minimizes the total 
energy of the crystal with a vacancy is sought, with the model 
potential as a variational quantity. 


11016 Vacancies in Fe-Al alloys. Paris, D.; Lesbats, P. (Ecole 
des Mines, Saint-Etienne (France). Dept. de Metallurgie). J. Nucl. 
Mater.; 69: No. 70, 628-632(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Iron-aluminium alloys present a B2 structure over a wide 
range of composition, from 23 to 52 at.% Al. These alloys have 
peculiar properties, mainly the ability to retain large quantities of 
vacancies after quenching. This behavior has already been shown for 
40 at.% Al alloys and has been verified for higher aluminium 
contents, up to the limit of the B2 phase field. 


11017 Stress-induced ordering of self-interstitial clusters in Al 
and Cu. Rehn, L.E.; Robroci, K.-H.; Schilling, W.; Spiric, V. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Fest- 
koerperforschung). J. Nucl. Mater.; 69: No. 70, 696-697(Feb 1978). 
(CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors have studied several anelastic processes due to 
the stress-induced reorientation of small self-interstitial clusters in Al 
using both internal friction and elastic after-effect techniques. The 
clusters were formed during the annealing of low-temperature, elec- 
tron irradiated single-crystal samples. 


11018 Vacancy properties in gold. Sahu, R.P. (State Univ. of 
New York, Stony Brook (USA). Dept. of Materials Science); Jain, 
K.C. (General Instrument Co., Hicksville, N.Y. (USA)); Siegel, 
R.W. (Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 69: No. 
70, 264-276(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

A detailed, multi-parameter fitting analysis has been per- 
formed on the experimental data available for self-diffusion, equilib- 
rium vacancy concentrations and effective vacancy migration ener- 
gies, obtained from direct observations of vacancy precipitation after 
quenching, in gold. The ranges of allowed values for the various 
vacancy activation enthalpies were determined, within realistic ex- 
perimental uncertainty limits, to be 0.89<=E/sup F//sub 1V/ 
<=0.96 eV, 0.25<=E/sup B//sub 2V/<=0.57 eV, 0.83< =E/ 
sup M//sub 1V/< =0.89 eV, 0.62< =E/sup M//sub 2V/< =0.79 
eV and 0.48<=Esup(M)/sub 3V/<=0.56 eV. Limits were also 
obtained for the various pre-exponential or entropy factors. Since 
within these limits correlations among the possible parameter values 
exist, the results of the combined analyses are presented as fields in 
parameter-space. 


11019 Self-interstitial atoms in metals. Schilling, W. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Festkoer- 
perforschung). J. Nucl. Mater.; 69: No. 70, 465-489(Feb 1978). 
(CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The present state of knowledge and understanding of the 
properties of self-interstitial atoms (SIAs) in metals is reviewed. 
Special emphasis is given to a discussion of the structure of SIAs and 
those properties which relate to structure such as relaxation vol- 
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umes, elastic polarizabilities, defect vibrations, geometry of jump 
processes, and elastic interactions. The present experimental status 
with respect to these properties is summarized, and the basic theo- 
retical concepts for their understanding are presented as simply as 
possible. 


11020 Structure and dynamics of multiple interstitials in fcc 
metals. Schober, H.R.; Zeller, R. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Festkoerperforschung). J. 
Nucl. Mater.; 69: No. 70, 341-349(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The stable and metastable configurations of multiple intersti- 
tials in an fcc lattice were studied by computer simulation using 
several short range central potentials fitted to Cu. The stable di- and 
tri-interstitials consist of [100] dumbbells on nearest neighbour sites. 
Their binding energies are very high, typically 1 eV. Their activa- 
tion energies for migration are low, comparable to those of the single 
interstitial. Contrary to single and di-interstitials, tri-interstitials have 
a lower activation energy for reorientation than for migration. As 
with the single interstitial the local vibrational spectra consist of 
localized and resonant modes. These resonances lead to a decrease of 
the elastic constants and to large thermal displacement. The present 
experimental information about di- and tri-interstitials is in good 
agreement with the results of the computer simulation. 


11021 Configuration of °’Fe atoms in Sn. Shimotomai, M. 
(Tokyo Univ. (Japan). Faculty of Engineering); Hasiguti, R.R. (Sci- 
ence Univ. of Tokyo (Japan). Faculty of Engineering). J. Nucl. 
Mater.; 69: No. 70, 559-560(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The Moessbauer effect of 57Fe in B-Sn was measured over 
the temperature range 90-462 K by —_ a polycrystalline source 
specimen. The emphasis is put on the configuration of 57Fe atoms in 
a tin lattice. 


11022 Vacancy concentrations in metals. Siegel, R.W. (Argonne 
National Lab., Ill. (USA)). J. Nucl. Mater.; 69: No. 70, 117-146(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). ‘ 

The experimental techniques available for the measurement of 
equilibrium vacancy concentrations, vacancy formation enthalpies 
and entropies are reviewed. Such methods as differential dilato- 
metry, positron annihilation spectroscopy, field-ion and transmission 
electron microscopy and resistometry are considered in terms of 
their particular contributions, advantages and limitations in obtaining 
information regarding these quantities. The present status of our 
knowledge of these vacancy properties is assessed. Finally, the 
ability to combine vacancy formation enthalpy data with self-diffu- 
sion data in order to obtain quantitative information regarding 
vacancy migration properties is discussed. 


11023 Calculations of migration energies of vacancy-type point 
defects in pure metals and dilute alloys. Takai, O.; Yamamoto, R.; 
Doyama, M. (Tokyo Univ. (Japan). Faculty of Engineering). J. 
Nucl. Mater.; 69: No. 70, 665-666(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The migration of vacancy-type point defects in pure metals 
and dilute alloys is investigated within the framework of the pseudo- 
potential method. The total lattice energy can be separated into 
volume-dependent and structure-dependent energies. If only the 
structural energy is considered under the condition of constant 
volume, the migration energy of a point defect can be obtained by 
comparing the structural energy of an activated configuration with 
that of a normal configuration. 


11024 Vacancy-solute interaction in aluminum. Takamura, J.; 
Koike, M.; Furukawa, K. (Kyoto Univ. (Japan)). J. Nucl. Mater.; 69: 
No. 70, 738-740(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

In the determination of the energy and the entropy for the 
vacancy-solute binding by means of quenched-in resistivity measure- 
ments in dilute aluminum alloys, several problems are involved and 
these are discussed by the authors. 


11025 Vacancy migration and short range ordering in binary 
alloys. Tomokiyo, Y.; Kinoshita, C.; Eguchi, T. (Kyushu Univ., 
Fukuoka (Japan). Faculty of Engineering). J. Nucl. Mater.; 69: No. 
70, 683-684(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Vacancy migration and short-range ordering are examined for 
an annealed Cu-Al alloy. Electrical resistivity measurements are 
performed and the results are compared to theoretical predictions. 
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11026 SCF-Xa-MS calculations for H in metal clusters. Van 
Dyke, J.P. (Sandia Labs., Albuquerque, N.Mex. (USA)). J. Nucl. 
Mater.; 69: No. 70, 583-585(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors study such questions as H site preference in 
metals and the cost in energy of moving a H along some path. This 
work is an effort to explore the believability of such calculations. 


11027 Quenching experiments in high purity Ni. Wycisk, W.; 
Feller-Kniepmeier, M. (Technische Univ. Berlin (Germany, F.R.). 
Inst. fuer Metallforschung). J. Nucl. Mater.; 69: No. 70, 616-619(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors used high-purity Ni wires of 60 4m diameter, 
longitudinal magnetic field 250 Oe, for their quenching experiments 
in a He cryostat, the electrical resistivity being used as a defect 
indicator. 


11028 Interaction energies between point defects in simple 
metals. Yamamoto, R.; Takai, O.; Doyama, D. (Tokyo Univ. 
(Japan). Faculty of Engineering). J. Nucl. Mater.; 69: No. 70, 727- 
729(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors concern themselves with the problems of the 
electronic and elastic interactions between point defects. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 9647, 10205, 10338, 10366, 10373, 
10377, 10400, 10405, 10407, 10520, 10521, 10673, 10674, 11079, 
11088, 11367, 11368, 11369, 11370, 11371, 11956, 11958, 11963 


11029 (AD-A—051721) Deformation and fracture of controlled 
eutectics containing intermetallic compounds. Final technical report 
1969—December 1977. Stoloff, N.S. (Rensselaer Polytechnic Inst., 
Troy, NY (USA). Dept. of Materials Engineering). 15 Feb 1978. 
Contract N00014-75-C-0503. 11p. NTIS PC A02/MF AOl1. 

The results of research performed under this contract on the 
following aligned eutectics are summarized: Ag3Mg-AgMg. AIl- 
Ag2Al, Al-Al3Ni, Ni, Cr, Al-TaC (NiTaC) and Ni, Nb, Cr, Al. 
Tensile, fatigue and creep experiments have shown the importance 
of refining interphase spacing in producing increased strength. 


11030 (AD-A—053263) Elastic versus magnetoelastic anisotropy 
in rare earth—iron alloys. Summary report, 1 November 197676—1 
November 1977. Cullen, J.R.; Rinaldi, S.; Blessing, G.V. (Naval 
Surface Weapons Center, Silver Spring, MD (USA)). 1 Nov 1977. 
35p. (NSWC/WOL/TR—77-180). NTIS PC A03/MF AOl1. 

A review is presented of recent results of ultrasonic investiga- 
tions of rare earth—iron compounds and alloys. The discussion is 
divided into three sections. The first describes results of sound 
velocity measurements of single-crystal Tb.sDy.7Fe2 as a function of 
magnetic field strength and orientation with respect to the crystallo- 
graphic axes. In the second part recent work on polycrystalline and 
amorphous samples, including evidence for simultaneous propaga- 
tion of two different types of magnetoelastic waves is presented. A 
model developed to describe this phenomenon is outlined as well. 
Finally a transmission experiment in a single crystal (Tb.sDY.7Fez) is 
described. Resonant-like transmission is shown to take place when an 
applied magnetic field is so oriented as to produce almost equal 
velocities for C44 and C11-C12 modes. 


11031 (AD-A—053289) Investigation of rejuvenation of fatigue 
damage in Ti—6Al—4V. Interim report, 1 January 1976—15 March 
1977. Clauer, A.H.; Leis, B.N.; Love, R.B.; Seifert, D.A.; Hanes, 
H.D. (Battelle Columbus Labs., OH (USA)). Jul 1977. Contract 
F33615-76-C-5100. 99p. NTIS PC A05/MF AOI. 

The feasibility of restoring the fatigue properties of fatigue- 
damaged Ti—6Al—4V by using hot isostatic processing (HIP) was 
investigated. Ti—6Al—4V specimens in the beta solution treated and 
over-aged condition were fatigue damaged to two levels of damage: 
just before crack initiation and after crack initiation. The fatigue 
specimens were coated with a Ti—6AI1—4V coating after damaging 
to isolate the surface cracks from the HIP atmosphere and cause 
them to be closed during HIP. Metallographic examination showed 
the cracks were not all bridged by the coating and these unbridged 
cracks did not close-during HIP. Evidence was obtained to indicate 
the fatigue cracks which were bridged by the coating could be 
closed and bonded under appropriate conditions. The results of the 
fatigue damage, coating and HIP experiments indicated that the total 
fatigue life of fatigue damaged specimens could be extended by 
coating and HIP, including specimens having surface fatigue cracks. 
Although the feasibility of the process has been demecnstrated, 
further work to explore other coating procedures and more exten- 
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sive fatigue testing is required to define the full potential and 
limitations of the process. 


11032 (AD-A—053355) Significance of delta ferrite content to 
fatigue crack growth resistance of austenitic stainless steel weld depos- 
its. Final report. Hawthorne, J.R. (Naval Research Lab., Washing- 
ton, DC (USA)). 1 Mar 1978. 17p. (NRL—8201). NTIS PC A02/ 
MF AOl1. 


This report describes initial exploratory tests of fatigue crack 
growth resistance changes with one metallurgical variable, delta 
ferrite content, over a broad range of service temperatures. An initial 
study of the delta ferrite contribution to postirradiation fatigue 
behavior is also described. Reports documenting results of a com- 
panion study on preirradiation notch ductility characteristics versus 
delta ferrite content have been issued. 


11033 (DOE/ET—0058-1, pp 2-7) Establishment of alloy devel- 
opment goals important to the commercialization of tokamak-based 
fusion reactors. Abdou, M. (Argonne National Lab., IL); Harkness, 
S.D.; Majumdar, S.; Maroni, V.; Misra, B.; Cramer, B.A.; Davis, 
J.W.; DeFreece, D.A.; Kummer, D.L. Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Fatigue, crack growth, and creep rupture properties were 
investigated in the context of lithium cooled first wall structural 
designs for commercial tokamak reactors. The studies resulted in the 
definition of the physical properties for fatigue, flaw growth, creep 
rupture, and irradiation swelling required to meet a goal life of 10 
MW-Yr/m?. Fatigue and flaw growth properties were shown to 
need improvements over presently defined properties for annealed 
Type 316 stainless steel. 


11034 (DOE/ET—0058-1, pp 119-127) Technical assessment of 
vanadium-base alloys for fusion reactor applications. Gold, R.E.; 
Harrod, D.L.; Ammon, R.L.; Buckman, R.W. Jr.; Svedberg, R.C. 
(Westinghouse Electric Corp., Pittsburgh). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

A large data base has been compiled on vanadium-base alloys 
but the data base on any one alloy is quite limited. Great flexibility 
exists in the composition-microstructure-property relationship and 
this facilitates alloy optimization to meet diverse property require- 
ments. Tensile properties and creep properties of existing alloys 
exceed likely requirements. Fatigue strength, including crack growth 
rate, is probably the most critical material property but no data exists 
for vanadium alloys. Swelling and irradiated ductility behavior look 
promising but require further evaluation. Vanadium alloy-liquid 
metal compatibility, particularly interstitial mass transfer, may be 
equally as critical as fatigue behavior; viability cannot be established 
with the existing data base. Fabricability must be given early consid- 
eration in alloys selection to guard against potentially serious prob- 
lems in subsequent scale-up and production. 


11035 (DOE/ET—0058-1, pp 153-157) Mechanical property 
testing of path C alloys in unirradiated condition. Liu, K.C. (Oak 
Ridge National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Equipment for conducting tensile, fatigue, and crack growth 
tests on refractory scoping alloys in vacuum is currently being 
assembled at ORNL. 


11036 (NTIS/PS—78/0511) Cryogenic properties of aluminum 
and aluminum alloys (citations from the NTIS data base). Final report 
for 1964—May 1978. Smith, M.F. (National Technical Information 
Service, Springfield, VA (USA)). Jun 1978. 140p. 

Citations of Federally funded research include studies on the 
cryogenic properties of aluminum and its alloys used in supercon- 
ducting machinery, magnets, space technology, and nuclear reactors. 
Electrical properties, fatigue, deformation, and welds are included. 
(This updated bibliography contains 134 abstracts, 21 of which are 
new entries to the previous edition.) 


11037 (NTIS/PS—78/0512) Cryogenic properties of aluminum 
and aluminum alloys (citations from the Engineering Index data base). 
Final report for 1970—May 1978. Smith, M.F. (National Technical 
Information Service, Springfield, VA (USA)). Jun 1978. 99p. 

Reports of worldwide research on aluminum and its alloys in 
liquefied gas tanks, superconducting devices, pressure vessels, and 
spacecraft components are cited. Studies on welds, fracture, and 
mechanical properties are included. (This updated bibliography con- 
— 92 abstracts, 17 of which are new entries to the previous 
edition.) 


11038 (ORNL—5429) Influence of cyclic loadings on creep be- 
havior of austenitic stainless steels. Swindeman, R.W.; Pugh, C.E. 
(Oak Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 83p. AT. 
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Data pertaining to the influence of cyclic loading history on 
subsequent creep behavior of austenitic stainless steels are examined. 
Information from the literature is reviewed for five categories: cyclic 
creep, reversal creep, relaxation-fatigue, creep-plasticity intersper- 
sion and thermal cycling. The significance of dislocation glide, 
dynamic recovery, anelasticity and thermal recovery on the disloca- 
tion creep process is briefly reviewed. Results for recent experimen- 
tal work on type 304 stainless steel are presented and compared with 
the literature data and with prevailing concepts of dislocation creep. 
It is suggested that anelasticity, dislocation remobilization under 
reversed stresses and dynamic recovery processes are dominant 
behavioral features under the load histories typical of secondary 
stresses in high-temperature components operating in the 200 to 
600°C (392-1112°F) range. 


11039 Effective utilization of high-yield strength steels in fatigue. 
May, R.A.; Stuber, A.; Rolfe, S.T. Weld. Res. Counc. Bull.; No. 243, 
1-34(Nov 1978). 

The subcommittee for Effective Utilization of Yield Strength 
was established under the Materials Division of the Pressure Vessel 
Research Committee of the Welding Research Council to study the 
effects of strain hardening and the yield strength to tensile strength 
ratio on the various failure modes of pressure vessels. Specifically 
their purpose is to determine if high-strength steels can be more 
effectively utilized in pressure vessel applications than present design 
criteria permit and with appropriate safety. As a part of their over- 
all program, a series of fatigue crack initiation tests were run using 
pressure vessel steels with a wide range of strain hardening expo- 
nents (0.08 to 0.36) using compact tension specimens having various 
geometries. Also, tests were conducted (1) to determine the effects 
of a single overload on initiation life, and (2) to study the life in the 
shadow of the notch. In addition a design approach to predict the 
fatigue crack initiation life was suggested. 


11040 (RFP-Trans—254)  High-strength aluminum—silicon 
alloys. Translated from Fondeur d'Aujourd'hui; No. 271, 19(Mar 
1976). 3p. Dep. NTIS, PC A02/MF AOl1. 

The results of a study to examine the influence of sodium, 
strontium and antimony additions on the density, radiographic ap- 
pearance, mechanical tensile properties and micrographic structure 
of high-strength aluminum-silicon alloys are presented. (GHT) 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 11013, 11014, 11018, 11030, 
11036, 11953, 11954, 11955, 11959, 11960 


11041 (AD-A—053364) Calculations of energy spectra for ESD 
of H* from Hp: adsorbed on tungsten. Technical report. Janow, R.; 
Tzoar, N. (City Coll., New York (USA). Dept. of Physics). 20 Apr 
1978. Contract N00014-75-C-0949. 19p. NTIS PC A02/MF AOl1. 

The author calculated the kinetic energy distribution of H* 
ions desorbed from tungsten surfaces via ESD. The calculations 
produced energy spectra consistent with experimental observation 
for several plausible atomic adsorption sites. 


11042 (COO—4220-2) Chemical diffusion on solid surfaces. 
Annual progress report. Hudson, J.B. (Rensselaer Polytechnic Inst., 
Troy, NY (USA). Dept. of Materials Engineering). Sep 1978. Con- 
tract EG-77-S-02-4220. 5p. Dep. NTIS, PC A02/MF AOl1. 

During the period October 1977 to date, diffusion measure- 
ments were carried out in two substrate—adsorbate systems: H 
adatom diffusion on Ni(100) and Ag adatom diffusion on single- 
crystal sapphire surface. No data are given. (DLC) 


11043 (DOE/ET—0058-1, pp 109-118) Selection of titanium 
alloys for path C scoping studies. Davis, J.W. (McDonnell Douglas 
Astronautics Co., St. Louis). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Four alloys were selected for the scoping studies and they 
represent the three major classes or divisions of titanium alloys, 
alpha, beta, and alpha plus beta. In addition, three heat treatments 
were selected to determine the effect of microstructure on radiation 
damage. The identified alloys and their heat treatments have been 
reviewed by the titanium community and their comments noted. A 
titanium inventory has been established consisting of the selected 
alloys and their heat treatments. 


11044 (NTIS/PS—78/0518) Cobalt rare earth permanent mag- 
nets (citations from the NTIS data base). Final report for 1964—May 
1978. Smith, M.F. (National Technical Information Service, Spring- 
field, VA (USA)). Jun 1978. 148p. 

Federally funded research on fabrication, crystal growth, 
crystal structure, defects, tests, measurement, and magnetic and 
thermal properties are cited. Studies on phase transformations, inter- 
metallic compounds, magnetization, anisotropy, surface properties, 
performance, and applications are included. (This updated bibliogra- 
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phy contains 142 abstracts, 12 of which are new entries to the 
previous edition.) 


11045 (NTIS/PS—78/0519) Cobalt rare earth permanent mag- 
nets (citations from the Engineering Index data base). Final report for 
1970—May 1978. Smith, M.F. (National Technical Information 
Service, Springfield, VA (USA)). Jun 1978. 233p. 

Research summaries from worldwide journals on fabrication, 
composition, bonding, sintering, pressing, and processing of these 
magnets are presented. Studies on phase transformations, microstruc- 
ture, intermetallic compounds, and anisotropy are covered. The 
efficiency of electric motors, traveling wave tubes, microwave 
equipment and magnetic tape drives using cobalt rare earth magnets 
is included. (This updated bibliography contains 226 abstracts, 48 of 
which are new entries to the previous edition.) 


11046 Temperature dependence of the isotope effect for self- 
diffusion and cobalt impurity-diffusion in gold. Herzig, C.; Eckseler, 
H.; Bussmann, W.; Cardis, D. (Muenster Univ. (Germany, F.R.). 
Inst. fuer Metallforschung). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 
61-69(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Measurements of the self-diffusion and the isotope effect of 
‘5 Au and ‘Au in gold as well as the isotope effect of °’Co and 
®Co impurity-diffusion in gold are reported. A significant decrease 
of both types of isotope effects with increasing temperature is 
observed, which is attributed to a divacancy contribution to the total 
diffusion rate. At 1323 K D*/sub 2V//D* approximately equal to 
0.2 is deduced. This result is supported by the small curvature near 
T/sub m/ of the Arrhenius plot of the self-diffusion data. For cobalt 
impurity-diffusion via divacancies an isotope effect E/sub 2V//sup 
Co/ approximately equal to 0.3 is estimated at T/sub m/. If the 
validity of the jump frequency model for impurity-diffusion in fcc 
metals is valid, it can be concluded from additional isotope effect 
experiments of Co in Cu and Au in Cu that the mass dependence of 
the AK factor should be very small. 


11047 Measurement of the interdiffusion, intrinsic and tracer 
diffusion coefficients in Cu-rich Cu-Au solid solutions. Heumann, Th.; 
Rottwinkel, Th. (Muenster Univ. (Germany, F.R.). Inst. fuer Metall- 
forschung). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 567-570(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The alloy samples contained 0, 0.5, 1.0, 2.5, 5.0, 7.5, 10.0, 12.5, 
15.0, 17.5, 20.0, 40.0 at.% Au. The annealing times were chosen to 
give a penetration depth of about 700 ym. The diffusion profiles 
were analyzed either by a microprobe or by using the radioisotope 
195 Au. The intrinsic diffusion coefficients were determined. A new 
method was chosen applying thin plates. The samples were annealed 
almost to homogenization. The thin-layer technique was applied for 
tracer measurements with '°Au and ®Cu. The sectioning of the 
samples was carried out with sufficient accuracy by using a precision 
microtome. The initial counting rate was chosen sufficiently high to 
observe an intensity drop of at least three orders of magnitude in the 
penetration profile. 


11048 Impurity diffusion in aluminum. Hirano, K.; Fujikawa, S. 
(Tohoku Univ., Sendai (Japan). Faculty of Engineering). J. Nucl. 
Mater.; 69 and 70: No. 1 and 2, 564-566(Feb 1978). (CONF-761027— 


). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The diffusivities of various elements in Al were determined 
and the difference (AQ) in the activation energy between the impuri- 
ty diffusion and the self-diffusion of Al was estimated by means of 
LeClaire’s theory (1962). The asymptotic screening potential of the 
Blandin-Deplante type (1965) was also estimated. Moreover, the 
theoretical values were discussed in comparison with the experimen- 
tal values and the values obtained by using the pseudopotential 
theory. 


11049 Electromigration of fast diffusers in lead. Huntington, 
H.B.; Hsieh, M.Y. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA). 
Dept. of Physics). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 561- 
563(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Electromigration is the name applied to mass transport caused 
by high electric currents in media where charge transport is elec- 
tronic rather than ionic. The strength of the electromigration drive is 
customarily measured by the dimensionless parameter Z*. It is 
defined as the number of electron charges the moving entity would 
have to be subject to a purely electrostatic force in the presence of 
an electric field equal to the electromigration drive. It is found that 
the values for Z* vary from a few tenths to possibly a 100 for the 
electromigration of metal alloys. It appeared that the study of this 
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phenomenon in the fast diffusers might shed additional light on the 
nature of the mechanism responsible for their high mobility. In 
addition their high mobility made possible in turn the use of the 
steady-state technique which affords many advantages. In particular 
one avoids having to determine the diffusion coefficient. The elec- 
tromigration of radioactive ‘Au, /sup 110m/Ag, ®*Cu and © Zn is 
reported. 


11050 Solute diffusion in dilute alloys. Le Claire, A.D. 
(UKAEA Research Group, Harwell. Atomic Energy Research Es- 
tablishment). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 70-96(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Expressions are written for diffusion properties in terms of 
solute and solvent jump frequencies and solute defect interaction 
energies. These are used in reviewing the general experimental 
features of dilute alloy diffusion and in showing how, through their 
interrelations, one may confirm or refute proposed mechanisms of 
diffusion and extract information on jump frequencies and defect 
properties. Impurities diffuse by the vacancy mechanism when their 
diffusion rates are comparable with the host self-diffusion rate 
(‘normal diffusion’). When the impurity diffusion rate greatly ex- 
ceeds that of self-diffusion (‘anomalous diffusion’) the vacancy mech- 
anism is untenable and diffusion is believed to be dominated by some 
form of interstitial migration. Evidence supporting these beliefs is 
described. While normal diffusion is now fairly well understood in 
some detail, this is not the case for anomalous diffusion because of 
the present lack of knowledge of the properties of the interstitial 
defects responsible for it. 


11051 Direct determination of activation energies in tracer diffu- 
sion without depth measurement. Maier, K.; Mehrer, H. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Theoretische und 
Angewandte Physik). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 541- 
544(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Procedures are described which permit an activation energy 
determination without the necessity to measure the sectioned thick- 
ness. One of these procedures is illustrated by experimental applica- 
tions. 


11052 Atomic jump processes in self-diffusion. Mehrer, H. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Theoretische und 
Angewandte Physik). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 38- 
60(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The atomic jump processes involved in the vacancy mecha- 
nisms of self-diffusion in metals are reviewed with particular atten- 
tion to disvacancies. The most important measurements which are 
helpful to separate mono- and divacancy contributions - temperature, 
mass, and pressure dependence of the diffusion coefficient and 
correlation effects - are discussed. The recent experimental progress 
is considered also. The extension of direct tracer studies to much 
lower temperatures has greatly increased the reliability with which 
monovacancy properties may be deduced. Among the indirect tech- 
niques like nuclear-magnetic-relaxation, Moessbauer effect and quasi- 
elastic neutron-scattering, especially nuclear magnetic relaxation 
may be considered nowadays as a quantitative tool. 


11053 Measurement of small diffusion coefficients using ion- 
beam-sputtering as a microsectioning technique. Mehrer, H.; Maier, 
K.; Hettich, G.; Mayer, H.J.; Rein, G. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Theoretische und Angewandte Physik). J. 
pan = 69 and 70: No. 1 and 2, 545-548(Feb 1978). (CONF- 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors developed a sputtering apparatus. Its main fea- 
tures are discussed. Some results of diffusion studies obtained with 
the ion-beam sputter sectioning technique are reported. 


11054 Investigation of the interaction of implanted impurities 
with point defects by means of hyperfine interaction methods. Pattyn, 
H.; Coussement, R.; de Bruyn, J.; Odeurs, J.; van Rossum, M. 
(Katholieke Univ. Leuven (Belgium). Inst. voor Kern-en Stralings 
Mme : Nucl. Mater.; 69: No. 70, 764-766(Feb 1978). (CONF- 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The interaction of xenon and tellurium impurities in iron with 
point defects is examined by Moessbauer spectroscopy. Samples of 
Fe: '**Xe were prepared up to the same dose, but different dose 
rates were used. Results from these experiments imply three inequi- 
valent sites for the impurities, corresponding to different magnetic 
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fields. The results for Fe: Te indicate one impurity site, the substitu- 
tional site at room temperature, and two inequivalent sites at 600 K. 


11055 Self-diffusion in pure metals. Peterson, N.L. (Argonne 
National Lab., Ill. (USA)). J. Nucl. Mater.; 69: No. 70, 3-37(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Measurements of the temperature, mass and pressure depen- 
dence of the self-diffusion coefficient have proved to be particularly 
valuable in determining the mechanism of diffusion. The interpreta- 
tion of these data in terms of diffusion by monovacancies and 
divacancies has, in general, been successful and has provided infor- 
mation on the properties of these intrinsic defects. In the present 
review the author first develops in some detail the equations that 
relate defect properties to measurable diffusion parameters for use in 
this and the following papers. Diffusion in selected pure metals is 
then reviewed. The potential errors inherent in relating high-tem- 
perature diffusion data over a limited temperature range to proper- 
ties of monovacancies are demonstrated for a number of metals. 


11056 Ultra-centrifuge studies of the mechanism of gold diffusion 
in solid lead. Rushbrook Williams, S.J.C.; Barr, L.W. (Paisley Coll. 
of Technology (UK)). J. Nucl. Mater.; 69: No. 70, 556-558(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Very rapid diffusion of the noble metals in lead and other 
metals is still not well understood despite eighty years of experimen- 
tal investigation. While interstitial solution and diffusion of the 
impurity seems to explain many of the observed results, recent 
experimental results suggest that this simple model is inadequate. A 
method for identifying the nature of the solution and hence confirm- 
ing the mechanism by using large centrifugal fields has been success- 
fully applied to gold diffusing in potassium and sodium. Because of 
the near equality of their masses this method is particularly sensitive 
in the case of gold in lead but does require the use of centrifuge 
capable of maintaining fields of approximately 10° g at temperatures 
of approximately 580 K for times of about four days. Such a 
centrifuge has been developed at AERE, Harwell (UK) based on a 
high-speed electric motor, with air bearings, and a vacuum test pit 
originally designed for testing neutron ‘chopper’ systems. 


11057 Diffusion of hydrogen in transition metals. Shaw, M.S.; 
Lane, N.F. (Rice Univ., Houston, Tex. (USA). Dept. of Physics). J. 
Nucl. Mater.; 69: No. 70, 576-577(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors have constructed a model potential for the 
hydrogen-metal interaction in transition metals in order to try to 
understand the important processes in hydrogen diffusion. The inter- 
action is approximated as that of a proton and its screening charge 
density with a metal potential constructed from a superposition of 
atomic charge densities. 


11058 Cluster approach to a single hydrogen atom in a nickel 
crystal. Simpson, R.W.; Lane, N.F. (Rice Univ., Houston, Tex. 
(USA). Dept. of Physics); Chaney, R.C. (Texas Univ., Dallas 
(USA)). J. Nucl. Mater.; 69: No. 70, 581-582(Feb 1978). (CONF- 
761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

In order to study the perturbation of the H atom on the local 
charge density, calculations are made of the same sized cluster with 
and without hydrogen present, and the densities compared. 


11059 Effect of impurities on electronic structure. Sorbello, R.S. 
(Wisconsin Univ., Milwaukee (USA)). J. Nucl. Mater.; 69: No. 70, 
652-655(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

When impurities are dissolved in a metal the electronic struc- 
ture of the metal undergoes a change. Changes in the electronic 
structure at the Fermi level due to a dilute concentration of impuri- 
ties are considered. Specifically, changes in the Fermi surface cross- 
sections and the lifetime of the states on the Fermi surface are 
examined. 


11060 Non-classical diffusion processes. Stoneham, A.M. 
(UKAEA Research Group, Harwell. Atomic Energy Research Es- 
10) J. Nucl. Mater.; 69: No. 70, 109-116(Feb 1978). (CONF- 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

This paper surveys quantum effects in diffusion, with special 
emphasis on isotope effects for hydrogen isotopes in metals. The 
various possible contributions to the isotope effect are surveyed, and 
their importance is assessed. The bcc metals (V, Nb, Ta) and fcc 
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metals (Cu, Ni, Pd) involve different mechanisms, and there are still 
doubts in detail about some aspects. A full understanding requires 
knowledge of the hydrogen-metal interactions. Recent theoretical 
work supports some of the qualitative ideas discussed, and offers 
promise for future analyses. 


11061 Theoretical study of the effect of pressure on diffusion in 
aluminum. Straub, G.K. (Los Alamos Scientific Lab., N.Mex. 
(USA)). J. Nucl. Mater.; 69: No. 70, 529-532(Feb 1978). (CONF- 
761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

In this paper the author presents the results for the calculation 
of the activation volumes for single vacancy diffusion over a range 
of pressures corresponding to the experiments of Buescher and 
Emrick. He has also calculated the effect of solute interactions on 
the motional activation volumes and in general such effects are 
small. However, the activation energy for a diffusing aluminum atom 
can vary by as much as +-20% as a result of the impurity. 


11062 Dipole interactions and trapping effects of positive muons 
in fee and bee metals. Straub, G.K.; Parkin, D.M. (Los Alamos 
Scientific Lab., N.Mex. (USA)); Lynn, K.G. (Brookhaven National 
Lab., Upton, N.Y. (USA)). J. Nucl. Mater.; 69: No. 70, 613-615(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The authors present the results of calculations for a single 
muon trapped at various lattice sites in an external magnetic field. As 
the direction of the magnetic field is changed, their results show a 
large variation of the local field experienced by a muon at the 
octahedral (o-sites) and tetrahedral (t-sites) symmetry lattice intersti- 
tial sites. 


11063 Relation between non-Arrhenius diffusional behavior and 
NMR relaxation in metals. Wolf, D. (Utah Univ., Salt Lake City 
(USA). Dept. of Physics). J. Nucl. Mater.; 69: No. 70, 536-540(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The author illustrates that a possible way of separating the 
‘two-defect model’ and the alternative model where the activation of 


a second self-diffusion mechanism is not required is possible by 
NMR techniques. 


11064 Raman spectra of CO, He and O» adsorbed on Ni(111). 
Nickel, R.; Stencel, J.M.; Bradley, E.B. (Univ. of Kentucky, Lexing- 
ton). Spectrosc. Lett.; 11: No. 8, 563-570(1978). 

Experimental results are discussed for laser Raman spectra 
which are obtained from Ni(III) after this surface is exposed to CO, 
Hz and Oz in the 300°C temperature region. A major Raman band is 
observed at 80 cm™~'. Intensity variations in this band are shown with 
respect to CO, Hz and Oz exposure and evacuation. Possible surface 
species are discussed which could produce the observed spectra and 
they are compared with graphitic chemilayers which have been 
observed in similar adsorption studies. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 10051, 10121, 10337, 10375, 11284 


11065 (AD-A—051826) Effect of residual impurities on hydro- 
gen-assisted cracking in high-strength steels. Final report, 8 December 
1976—7 December 1977. Bandyopadhyay, N.; McMahon, C.J. Jr. 
(Pennsylvania Univ., Philadelphia (USA). Dept. of Metallurgy and 
Material Science). 8 Dec 1977. Contract N00019-77-C-0158. 39p. 
NTIS PC A03/MF AOl1. 

Intergranular embrittlement in 4340-type high strength steels 
(yield strength approximately equal to 200 ksi) has been studied at 
both room temperature and 77 K. The toughness trough which is the 
manifestation of one-step temper embrittlement was absent in a high- 
purity steel at room temperature, but it appeared in the 77 K tests. 
The room-temperature test produced no intergranular fracture, but 
some intergranular facets were found in the 77 K specimens. For 
commercial steels, the toughness trough occurred in both the room 
temperature and the 77 K tests. Intergranular fracture in the high- 
purity steel can be produced at room temperature by charging 
cathodically with hydrogen in sulfuric acid solution. Hydrogen- 
assisted cracking in the high purity steel showed a high K sub th 
value (approximately equal to 72 ksi sq root in) in 1 atm He at room 
temperature, which is about a factor of three greater than that 
observed in any commercial steels. Hence, in this type of steel the 
resistance to hydrogen-induced cracking can be greatly increased by 
bringing the impurity effects under control. 


11066 (AD-A—052155) Effect of rare earth additions on stress 
corrosion cracking of 4340 steel. Technical report, 17 June 1976—16 
June 1977, Sheinker, A.A. (TRW, Inc., Cleveland, OH (USA)). Jan 
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1978. Contract N00014-74-C-0365. 46p. (ER—7814-3). NTIS PC 
A03/MF AO1. 

The addition of rare earth elements was investigated as a 
method of improving the stress corrosion cracking resistance of 
high-strength steels. The addition of cerium at levels of 0.20 and 0.30 
weight percent had only a small effect on the stress corrosion 
cracking resistance of AISI 4340 steel heat treated to a yield stren; 
of approximately 215 ksi (1480 MPa). The stress corrosion cracking 
threshold (K(Iscc)) in 3.5 percent sodium chloride solution at room 
temperature was about the same for the two cerium-bearing steels as 
it was for 4340 steel without cerium, ranging from 15 to 17 ksi sq. 
root in. The higher-cerium (0.30%) material had longer failure times 
and lower average crack growth rates than the lower-cerium 
(0.20%) material. The failure times and average crack growth rates 
for the steel without cerium could not be directly compared with 
those for the two cerium-bearing steels because of crack branching, 
which occurred only in the material without cerium. However, it 
was estimated that, in the absence of branching, the failure times for 
the non-cerium steel would be shorter and the average crack growth 
rates, higher than those for the lower-cerium steel. The cerium 
additions had no effect on the fractographic morphology of stress 
corrosion cracking, which was intergranular at low stress intensity 
levels, with an increasing proportion of dimpled rupture as the stress 
intensity level increased. 


11067 (AD-A—053581) Investigating localized corrosion and 
sputtering feasibility of amorphous chromium-containing alloys. Inter- 
im technical report, 1 May 1977—30 April 1978. Diegle, R.B.; Line- 
man, D.M.; Boyd, W.K. (Battelle Columbus Labs., OH (USA)). Apr 
1978. Contract N00014-77-C-0488. 50p. NTIS PC A03/MF AOl1. 

This report summarizes progress in understanding the nature 
of localized corrosion of amorphous Fe-Ni-Cr-P-B alloys, and in 
developing a technique to sputter deposit these alloys. Although Cr 
improves their resistance to crevice and crevice attack, it is not 
necessary: 0 at. percent Cr melt spun alloys exhibited resistance to 
localized corrosion which was greatly superior to that of T304 
stainless steel. Although the alloys can be made to crevice corrode, 
their resistance to this form of attack af-pears to exceed that of many 
crystalline stainless steels. A deposit was produced by sputtering and 
shown to possess corrosion resistance nearly as great as the melt 
spun alloys. 


11068 (DOE/ET—0058-1, pp 190-199) Capsule tests of iron- 
base alloys in lithium. Devan, J.H.; DiStefano, J.R. (Oak Ridge 
National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Data on the kinetics of the corrosion of stainless steel by 
lithium were obtained from a series of capsule tests. Base-line capsule 
tests conducted to 10,000 hr at 500, 600, and 700°C showed no 
measurable corrosion. Nitrogen additions to the lithium resulted in 
substantial corrosion at these same temperatures, but calcium inhibit- 
ed nitrogen attack at 500°C. 


11069 (DOE/ET—0058-1, pp 200-208) Thermal-convection loop 
tests of type 316 stainless steel in lithium. Devan, J.H.; DiStefano, 
J.R. (Oak Ridge National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978 

Thermal-convection loops have provided information on cor- 
rosion rates of 300-series stainless steels in flowing lithium at tem- 
peratures between 500 and 650°C. The corrosion rate of type 316 
stainless steel in 3000-hr tests increased with temperature in accord- 
ance with an Arrhenius relation. Addition of 5% Al to the lithium 
strongly inhibited the mass transport of iron, chromium, and nickel 
at 600°C. 


11070 (DOE/ET—0058-1, pp 209-214) Compatibility studies of 
type 316 stainless steel and Hastelloy N in KNO;—NaNO.—NaNOs,. 
Devan, J.H.; Keiser, J.R. (Oak Ridge National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

The nitrate-based fused salt mixture KNO;—NaNO.— 
NaNO; (44—49—7 mol %) has been widely used as a heat transport 
fluid and for metallurgical heat-treating. We have measured the 
corrosion rate of this salt in the presence of a temperature ient 
for an iron-base material, type 316 stainless steel, and a nickel-base 
material, Hastelloy N. Corrosion rates were measured with maxi- 
mum loop temperatures of 431 and 504°C. Measured corrosion rates 
were in all cases less than 8 »m/year. 


11071 (NTIS/PS—78/0466) Cathodic protection (citations from 
the NTIS Data Base). Report for 1964—May 1978. Smith, M.F. 
(National _—" Information Service, Springfield, VA (USA)). 
May 1978. 195 

Cathodic protection of ships, moorings, nuclear reactors, un- 
derground pipes, underwater equipment, and steel reinforcement are 
presented in these abstracts of Federally-funded research. The re- 
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search covers electrochemistry, electrode cleaning, method reliabil- 
ity, and electron microscopy. (This updated bibliography contains 
189 abstracts, 21 of which are new entries to the previous edition.) 


11072 (RFP—2645) Alternate immersion stress corrosion testing 
of 5083 aluminum. Briggs, J.L.; Dringman, M.R.; Hausburg, D.E.; 
Jackson, R.J. (Atomics Internatio: Div., Golden, CO (USA). 
Rocky Flats Plant). 13 Nov 1978. Contract EY-76-C-04-3533. 18p. 
Dep. NTIS, PC A02/MF AOl1. 

The stress corrosion susceptibility of Type 5083 aluminum— 
magnesium alloy in plate form and press-formed shapes was deter- 
mined in the short transverse direction. C-ring type specimens were 
exposed to alternate immersion in a sodium chloride solution. The 
test equipment and procedure, with several innovative features, are 
described in detail. Statistical test results are listed for seven thermo- 
mechanical conditions. A certain processing scheme was shown to 
yield a work-strengthened part that is not sensitized with respect to 
stress corrosion cracking. 


11073 Stress corrosion cracking behavior of stainless steels for 
nuclear reactor coolant pipings in high temperature water. Takaku, H. 
(Central Research Inst. of Electric Power Industry, Tokyo (Japan)); 
Ushirogochi, T. Karyoku Genshiryoku Hatsuden; 28: No. 11, 1079- 
1090(Nov 1977). (In Japanese). 

Recently, grain boundary-type stress corrosion cracking oc- 
curred in the welding heat-affected zone of type 304 stainless steel 
pipes for the cooling systems of BWRs. It caused remarkable lower- 
ing in the rate of operation of nuclear power stations and raised 
power generation cost, therefore, the elucidation of SCC phenomena 
and the establishment of the countermeasures are urgent subjects. In 
the present SCC cases of BWR cooling systems, the probability of 
occurrence is very small, and they are characterized by concentrat- 
ing in the welding heat-affected zone of small-diameter pipes. The 
stress corrosion cracking occurs only when three factors of material, 
tensile stress and corrosive environment are superposed. In this 
study, the behaviors of grain boundary type stress corrosion crack- 
ing in the welded parts of SUS 304, 304L and 347 stainless steels in 
hot water were investigated, and the effect of shot peening to cause 
compressive residual stress on the surfaces of welded parts was 
examined as the means of increasing the SCC resistance. The test 
items were the observation of metallic structures with an optical and 
a transmission electron microscopes, hardness measurement, residual 
stress measurement by X-ray method, the observation of SCC frac- 
tures, the analysis of surface composition, and the SCC test in hot 
water. The development of the substitute materials with high SCC 
resistance must be studied. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 10345, 10385, 10386, 10389, 
10390, 10391, 10392, 10393, 10394, 10395, 10396, 10397, 10398, 
10399, 10401, 10402, 10403, 10404, 10406, 10408, 10409, 10410, 
10413, 10414, 10415, 10416, 10417, 10418, 10419, 10420, 10421, 
10422, 10423, 10424, 10425, 10428, 10538, 10539, 11017, 11032, 
11034, 11708, 11709, 11952, 11957, 11963, 11965, 11967, 11968 


11074 (DOE/ET—0058-1, pp 40-53) Comparison of titanium- 
modified and standard type 316 stainless steel irradiated in HFIR: 
swelling and microstructure. Maziasz, P.J.; Bloom, E.E. (Oak Ridge 
National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Swelling in annealed type 316 stainless steel after HFIR 
irradiation at 5830—780°C to fluences producing 1850—3300 at. ppM 
He and 30—47 dpa is reduced by the addition of 0.23 wt.% Ti. This 
can be related to microstructural observation of finely distributed 
TiC precipitate particles, which accommodate helium in small cav- 
ities at the particle interfaces. Swelling in 20%-cold-worked type 316 
stainless steel irradiated in HFIR at 580—590°C to fluences produc- 
ing 30—80 at. ppM He and 1.5—3.0 dpa is reduced and recrystalliza- 
tion retarded by the addition of 0.23 wt.% Ti. 


11075 (DOE/ET—0058-1, pp 54-62) Mechanical properties of 
type 316 and titanium-modified type 316 stainless steel irradiated in 
HFIR. Maziasz, P.J.; Bloom, E.E. (Oak Ridge National Lab., TN). 
Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Postirradiation tensile strength and ductility of annealed type 
316 stainless steel after irradiation in HFIR at 580—780°C to neu- 
tron fluences producing 1850—4000 at. ppM He and 30—60 dpa are 
improved by the addition of 0.23 wt.% Ti. These improvements 
correlate microstructurally with intragranular precipitates of TiC, 
which accommodate helium effectively, and smaller grain-boundary 
cavities above 600°C. Additional improvement is observed at 600°C 
when grain boundary MosC¢ is produced during irradiation. Titan- 
ium addition to 20%-cold-worked type 316 stainless steel improved 
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ductility and changes fracture mode to ductile transgranular after 
irradiation in HFIR at 550—600°C and to fluences producing 30—80 
at. ppM He and 1.5—3.0 dpa. 


11076 (DOE/ET—0058-1, pp 63-81) Precipitation response of 
annealed type 316 stainless steel in HFIR irradiations at 550 to 680°C. 
Maziasz, P.J. (Oak Ridge National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Precipitation in annealed type 316 stainless steel after HFIR 
irradiation at 550—680°C to fluences producing 2000—3300 at. ppM 
He and 30—47 dpa is changed relative to fast reactor or thermal 
aging exposure to similar temperatures and times. The phases ob- 
served after HFIR irradiation are the same as those observed after 
aging to temperatures 70—200°C higher or for much longer times. 
There is a similar temperature shift in addition to different phases 
observed for HFIR irradiation compared with EBR-II. The changes 
observed are coincident with including simultaneous helium produc- 
tion to high levels in the irradiation damage products of the material. 


11077 (DOE/ET—0058-1, pp 82-85) Swelling of 20%-cold- 
worked type 316 stainless steel irradiated in HFIR to helium levels of 
200 to 377 at. ppm. Grossbeck, M.L.; Maziasz, P.J. (Oak Ridge 
National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Density measurements indicate significantly higher swelling 
in 20%-cold-worked type 316 stainless steel irradiated in HFIR than 
in EBR-II. Of the three temperatures investigated--375, 475, and 
575°C--highest swelling occurred at 375°C. 


11078 (DOE/ET—0058-1, pp 86-88) Influence of irradiation on 
the properties of path A alloy weldments. Wiffen, F.W.; Edmonds, 
D.P.; King, J.F.; Horak, J.A. (Oak Ridge National Lab., TN). Aug 
1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Weld-containing samples irradiated in HFIR at about 55°C 
exhibited large increases in the 35°C tensile strength but only modest 
loss of ductility. The strength of the weld-containing samples re- 
mained below the strength of the base metal, and all tested samples 
failed within the weld metal. 


11079 (DOE/ET—0058-1, pp 89-95) Effects of irradiation at 
about 55°C on type 316 stainless steel. Wiffen, F.W. (Oak Ridge 
National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978 

Irradiation of 20%-cold-worked type 316 stainless steel at 
approximately 55°C to produce 4.5 to 10.5 dpa and 180 to 520 at. 
ppM He reduces the uniform elongation to near zero but has little 
effect on the total elongation or strength properties for tensile tests 
at 35°C. Tests in the temperature range 200 to 300°C show the same 
trends as for 35°C tests. Tests at 400 to 600°C show elongation and 
strength very close to the control values. Tensile testing at 700°C 
after holding the sample 30 min at temperature shows low ductility 
but strength values equal to the control values. This appears to be 
the onset of helium embrittlement. 


11080 (DOE/ET—0058-1, pp 96-108) Microstructure of ni- 
monic PE-16 irradiated to produce high helium contents. Braski, D.N.; 
Wiffen, F.W. (Oak Ridge National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Initial experiments have begun on the effects of HFIR irradia- 
tion of PE-16, where large amounts of helium are produced in the 
alloy. Irradiation at 400 and 650°C produced cavities coated with 
the y’ precipitate phase. After irradiation at 400°C and a helium 
content of 370 at. ppM, the average cavity size was 16.5 nm; at 
650°C and a helium content of 1030 at. ppM, a bimodal cavity 
distribution was created with average sizes of 31.3 and 124.0 nm. 
Faulted loops were formed at 400°C but not at 650°C. A new 
observation for irradiated PE-16 was the precipitation of MosCe in 
the grain boundaries at 650°C. Experiments under way should help 
explain many of the microstructural changes in these exploratory 
PE-16 specimens. 


11081 (DOE/ET—0058-1, pp 128-141) 16 MeV proton creep in 
a Ti—6AL/4V specimen. Opperman, E.K. (Hanford Engineering 
Development Lab., Richland, WA). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

A Ti-6AL/4V torsion creep specimen was irradiated with 16 
MeV protons to a total dose of 0.35 dpa. The test was conducted in a 
helium atmosphere at a nominal irradiation temperature of 325°C. 
The wire specimen was stressed to 138 MPa (maximum shear) 
throughout a preirradiation thermal creep period and during the first 
50 hours of irradiation. Following the first 50 hours of irradiation, 
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the stress was reduced to zero for the subsequent 4 hours of 
irradiation. The results of this single test indicate that the irradiation 
creep rate in Ti-6AL/4V is within the same order of magnitude as 
that of similarly irradiated 20% CW 316 SS specimens. Results of 
the stress reduction show that the recovered strain is similar in 
magnitude to that which occurred during the initial transient and is 
irradiation dependent. A number of mechanisms describing the re- 
covery are discussed. 


11082 (DOE/ET—0058-1, pp 142-152) Plastic instability in neu- 
tron-irradiated niobium alloys. Wiffen, F.W. (Oak Ridge National 
Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Irradiation of niobium and Nb—1% Zr followed by tensile 
tests at about 35°C has shown no intrinsic difference in the tensile 
behavior of these two materials. The onset of plastic instability in 
both occurs at about 0.1 dpa, with strengthening continuing for 
irradiation beyond at least 0.36 dpa. Although the uniform elonga- 
tion goes to near zero, the total elongation remains high, and the 
fracture mode is fully ductile. Ductility loss through plastic instabil- 
ity is related to deformation by dislocation channeling. 


11083 (DOE/ET—0058-1, pp 158-163) Development of alloys 
with long-range order. Liu, K.C. (Oak Ridge National Lab., TN). 
Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Two long-range ordered alloys with compositions 36.1% 
Fe—19.7% Ni—21.4% Co—22.8% V (LRO-15) and 46% Fe—31% 
Ni—23% V (LRO-16) were prepared and fabricated into 0.8-mm- 
thick sheets. Tensile tests indicate that these alloys are ductile with 
elongation in excess of 35% at room temperature. The ordered 
alloys have very attractive high-temperature mechanical properties; 
that is, their strength, instead of decreasing like that of conventional 
alloys, increases with test temperature. These two alloys will be 
irradiated in the ORR-MFE-2 experiment. 


11084 (DOE/ET—0058-1, pp 164-175) Status of ORR-MFE-1 
and -2 irradiation experiments. Woods, J.W.; Zulliger, A.F.; Bloom, 
E.E. (Oak Ridge National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Variations on type 316 stainless steel, precipitation-strength- 
ened Fe—Ni—Cr alloys, and titanium alloys are being irradiated in 
experiment ORR-MFE-1. Initial excessive irradiation temperatures 
led to raising some control temperatures, rearranging the reactor 
core, and possibly changing the irradiation time. Redesign of ORR- 
MFE-2 for more efficient heat removal will permit accomplishing 
most of the original test matrices for both experiments but delay the 
schedule about two months. 


11085 (N—78-14091) Qualification of thermal control coatings 
for ultraviolet and particle radiation in space. Paillous, A. (European 
Space Agency, 75 - Paris (France)). Jun 1977. 183p. (ESA-TT—387; 
ONERA-DERTS—29-4025-TS). NTIS PC A09/MF AOI. 

The solar reflectance degradation of nine types of thermal 
control coatings was investigated during a simulated 7-year exposure 
to the environment encountered in geosynchronous orbit by the 
north- and south-facing parts of the OTS satellite. Irradiations and 
measurements were carried out under secondary vacuum at 90 C. A 
simultaneous exposure to ultraviolet radiation in the 200 to 380 nm 
range, to electrons at 200 keV, and to protons at 40 and 150 keV was 
achieved. The test principles, materials used, operating conditions, 
and results are described. Modeling of the degradations as a function 
of time is proposed. 


11086 Injecting irradiation samples with a uniform concentration 
of helium using curium-244. Packan, N.H.; Coghlan, W.A. (Oak 
Ridge National Lab., TN). Nucl. Technol.; 40: No. 2, 208-213(Sep 
1978). 


A controlled-thickness alpha-particle source, made from 
244Cm oxide, that can implant uniform concentrations of helium into 
the near-surface (0- to 4-m) region of a solid material was devel- 
oped. An analytical expression for the depth distribution of helium is 
in good agreement with helium measurements conducted on implant- 
ed nickel targets. The technique has particular application to experi- 
ments that seek to simulate neutron irradiation damage; it is simpler 
and less costly than other existing methods of helium injection. 3 
figures, 1 table. 


11087 Void swelling in metals and alloys under irradiation: an 
assessment of the theory. Mansur, L.K. (Oak Ridge National Lab., 
TN). Nucl. Technol.; 40: No. 1, 5-34(Aug 1978). 

The theory of swelling is reviewed in terms of basic concepts 
and simulation and impurity effects. The basic theory employs the 
formalism of chemical reaction rates. Efficiencies of voids, disloca- 
tions, and other extended defects for absorption of vacancies and 
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interstitials have been derived. Phenomena such as void coalescence 
due to void growth and the effects of gas entrapped in voids have 
been modeled. Important questions, such as the dose dependence of 
swelling in various possible regimes, have been answered. The 
theory has been further developed to describe the effects associated 
with simulation of reactor swelling by charged particle bombard- 
ment. These include the temperature shift of swelling with changes 
in dose rate and the changes in swelling rate due to ion injection, the 
presence of nearby surfaces, and different modes of point defect 
generation. Impurities may have dramatic effects on swelling. Impu- 
rity trapping of point defects and some aspects of impurity segrega- 
tion are understood theoretically. Improvements in the theory are 
possible, particularly in conjunction with experimental work. The 
more important areas are: additional mechanisms of impurity action, 
evolution of dislocation density, capture efficiencies of voids and 
other sinks, and the effects of gas other than in simply pressurizing 
cavities. From the theory, quantitative predictions of swelling have 
been made utilizing parameters obtained from microstructural mea- 
surements on the same material at lower doses. 


11088 How does one predict and measure radiation damage. 
Nichols, F.A. (Argonne National Lab., IL). Nucl. Technol.; 40: No. 
1, 98-105(Aug 1978). 

The essentials of radiation damage in metals and alloys are 
reviewed with special emphasis on the spatial distribution of the 
vacancies and interstitials produced. These concepts are then related 
to our current understanding of the phenomena of radiation harden- 
ing, radiation embrittlement, radiation creep, radiation swelling, and 
radiation growth. It is concluded that radiation hardening and radi- 
ation embrittlement in thermal reactors and at lower temperatures in 
fast reactors are best gauged by a measure of the number of primary 
knock-on atoms having an energy greater than some threshold 
energy. The other phenomena mentioned are best gauged as rate 
processes proportional to the rate of point defect production. No one 
gauge of radiation damage is best for all phenomena. 


11089 Defect-solute atom interactions in hexagonal close-packed 
metals as investigated using channeling techniques. Howe, L.M.; 
Swanson, M.L.; Quenneville, A.F. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). J. Nucl. Mater.; 
69 and 70: No. 1 and 2, 744-747(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Irradiation-induced defects can often be trapped by solute 
atoms in metals. Of particular interest is the nature of the resultant 
displacements of the solute atoms from lattice sites, and thus the 
defect-solute atom configurations. By using the backscattering-chan- 
neling technique, the displacement of solute atoms into particular 
crystallographic channels can be determined in situ by measuring the 
increase in yield of ions backscattered from those solute atoms. In 
addition, the increase in dechanneling of the analyzing beam can be 
used as a non-selective measure of irradiation damage. Previous 
investigations of defect-solute atom interactions using the backscat- 
tering-channeling technique have dealt principally with face-cen- 
tered-cubic metals. In the present backscattering studies, attention 
has been focused on the hexagonal close-packed metals Zr and Mg. 
The displacement of Au solute atoms in Zr and Ag solute atoms in 
Mg was monitored during He* ion irradiation as well as during 
subsequent annealing. 


11090 Point defect generation in pulsed, impure solids. Koehler, 
J.S. (Illinois Univ., Urbena (USA)). J. Nucl. Mater.; 69 and 70: No. 1 
and 2, 807-808(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

A mechanism is suggested for the point defect generation in 
pulsed solids. The mechanism is a stress wave produced by a He 
laser pulse. Experiments to test the mechanism are also suggested. 


11091 Interstitial trapping in Al(0.2 at.%)Ge. Larson, B.C. (Oak 
Ridge National Lab., Tenn. (USA)); Haubold, H.-G. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Festkoer- 
perforschung). J. Nucl. Mater.; 69 and 70: No. 1 and 2, 758-760(Feb 
1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The use of X-ray diffuse scattering in the examination of 
interstitial trapping in Al(0.2 at.%)Ge is reported. The electrical 
resistivity was measured as a function of the annealing temperature. 


11092 Anelastic studies of intrinsic atomic defects. Nowick, A.S. 
(Columbia Univ., New York (USA). Henry Krumb School of 
Mines). J. Nucl. Mater.; 69: No. 70, 215-227(Feb 1978). (CONF- 
761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The use of the techniques of anelastic relaxation for the study 
of intrinsic point defects in metals is considered, with particular 
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emphasis on defects produced by irradiation. The general principles 
of point defect relaxations, and the information about the defects 
which is obtainable from such studies, are first reviewed. Existing 
data, particularly for fec and bec metals, are then examined and 
interpreted. Relaxations attributable to close pairs and to isolated 
interstitials are identified and discussed. Other relaxations, which 
appear at higher temperatures, can be attributed to small interstitial 
clusters as well as to impurity-interstitial interactions. Finally, the 
author's assessment of fruitful directions for further investigation is 
presented. 


11093 Study of interstitial trapping configurations in fcc metals 
by ion channeling. Swanson, M.L.; Howe, L.M.; Quenneville, A.F. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). J. Nucl. Mater.; 69: No. 70, 372-385(Feb 1978). 
(CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

Channeling measurements have shown that self-interstitial 
atoms in Al and Cu are trapped strongly by small solute atoms and 
weakly by large solute atoms. The strong trapping configuration is 
the (100) mixed dumbbell, in which the solute atom is displaced from 
its lattice site by 0.1-0.14 nm in a (100) direction. Mn, Cu, Fe, Zn and 
Ag solutes in Al, and Be solutes in Cu form strong traps which are 
stable up to stage III recovery. In the weak trapping configuration, 
the self-interstitial retains its identity and the solute atoms are dis- 
placed very little. Mg and Sn solutes in Al and Sb, Ag and Au 
solutes in Cu are weak traps, which release trapped interstitials 
during stage II recovery. 


11094 Point defect interactions and growth of dislocation loops. 
Yoo, M.H.; Stiegler, J.O. (Oak Ridge National Lab., Tenn. (USA)). 
J. Nucl. Mater.; 69: No. 70, 813-815(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

A direct method of determining the overall effect of point 
defect-dislocation loop interaction on growth kinetics of dislocation 
loops is proposed that will circumvent most of the difficulties of 
analyzing the elastic interaction effect on point defect diffusion to a 
dislocation loop. 


CERAMICS, CERMETS, AND REFRACTORIES 


11095 (AD-A—051703) Rare earth ceramic technology 
(U.S.S.R.). Final report. Kliman, M.I. (Army Materials and Mechan- 
ics Research Center, Watertown, MA (USA)). Jan 1978. 79p. 
(AMMRC-TR—78-3). NTIS PC A05/MF AO1. 

This study presents and documents an analysis of the sources 
and uses of rare earth element oxides and ceramics in the Union of 
Soviet Socialist Republics. The purpose of this study is to provide an 
adequate basis for the comprehension of the strategic background for 
the uses of rare earth compounds. With this knowledge the addition 
of new information can be properly applied to understand the level 
of technology and rate of advancement of rare earth compound 
technology within the U.S.S.R. as well as other nations. This data 
base is intended to provide further support for the acquisition and 
placement of new data into proper perspective for rapid, up-to-data 
technological assessments. The information contained in this study is 
based upon open source scientific and technical literature. 


11096 Surfaces and interfaces of glass and ceramics. Frechette, 
V.D.; LaCourse, W.C.; Burdick, V.L. (eds.). New York; Plenum 
Press (1974). 558p. (CONF-730845—). $45.00. 

From Surfaces and interfaces of glass and ceramics sympo- 
sium; Alfred, NY, USA (27 Aug 1973). 

Basic and applied research in glass and ceramic science are 
presented. Topics covered include analytical methods; friction and 
wear; surface reactions; material-material interfaces and transition 
zones including grain boundaries in ceramics as well as interfaces 
among various solid, liquid and gaseous phases; and surfaces generat- 
ed by fractures. (GHT) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 9768, 10553 


11097 Thermal barrier coating system. Stecura, S.; Leibert, C.H. 
US Patent 4,055,705. 25 Oct 1977. Filed date 14 May 1976. 3p. 

A coating system which contains a bond coating and a 
thermal barrier coating is applied to metal surfaces such as turbine 
blades and provides both low thermal conductivity and improved 
adherence when exposed to high-temperature gases or liquids. The 
bond coating contains NiCrAlY and the thermal barrier coating 
contains a reflective oxide. The reflective oxides ZrO.—Y2Os; and 
ZrO2.—MgO have demonstrated significant utility in high-tempera- 
ture turbine applications. 
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11098 (NTIS/PS—78/0691) Chemical vapor deposition. Volume 
2. 1975—July, 1978 (a bibliography with abstracts). Report for 1975— 
July 1978. Smith, M.F. (National Technical Information Service, 
Springfield, VA (USA)). Jul 1978. 219p. NTIS PCNO1/MF NO1. 

Research on chemical vapor deposition of carbon, carbides, 
ceramics, metals, and glasses are cited. Applications of this process 
include optical coatings, semiconducting films, laser materials, solar 
cells, composite fabrication, and nuclear reactor material fabrication. 
The physical, mechanical, and chemical properties of these coatings 
are covered. (This updated bibliography contains 213 abstracts, 65 of 
which are new entries to the previous edition.) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 10629 


11099 (DOE-tr—57) Metallides-structure, properties and appli- 
cation. Guiziry, S.E. (ed.). (TT—76-59027). (AN SSSR, Moscow. 
Inst. Metallurgii). 1978. Translation by A.F. Basha of USSR report. 
102p. Dep. NTIS, PC A06/MF AO1. 

This collection concerns studies of chemical bonding, crystal 
structure, physico-chemical and thermodynamical properties, and 
also the practical application of metallides of essential classes (inter- 
metallides, carbides, nitrides, sub-oxides, phosphides and other com- 
pounds). The structural diagrams and aspects of chemical interaction 
between metallides are studied. The modern state and perspectives 
of investigating the metallides of certain classes (for example, magne- 
sium, compounds of aluminides, antimonides, arsenides, chalcogen- 
ides, etc.) are generalized in most of the systems. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 10143, 10367, 10377 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 11042, 11099 


11100 (AD-A—051923) A metallurgical approach to high tem- 
perature superconductivity. Final report, 1 October 1976—31 Decem- 
ber 1977. Matthias, B.T.; Fisk, Z.; Johnston, D.C.; Shelton, R.N. 
(California Univ., San Diego, La Jolla (USA). Inst. of Pure and 
Applied Physical Sciences). 28 Feb 1978. Contract F49620-77-C- 
0009. 32p. NTIS PC A03/MF AOl1. 

A second system of ternary superconductors has been discov- 
ered. Their formula is XRh,B, with X being almost any trivalent 
transition element. In addition the superconductor ErRh,B, first 
becomes superconducting, then loses it and becomes ferromagnetic 
at a lower temperature. This phenomenon is a radically new feature 
for ordered compounds. The properties of these and some closely 
related superconductors and magnets have been investigated. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 10551, 10705, 11966 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


11101 (N—78-14099) Impact-resistant boron/aluminum compos- 
ites for large fan blades. Oller, T.L.; Salemme, C.T.; Bowden, J.H.; 
Doble, G.S.; Melnyk, P. (General Electric Co., Cincinnati, OH 
(USA)). Dec 1977. Contract NAS3-19729. 127p. (NASA-CR— 
135274; R—7AEG667). NTIS PC A07/MF AO1. 

Blade-like specimens were subjected to static ballistic impact 
testing to determine their relative FOD impact resistance levels. It 
was determined that a plus or minus 15 deg layup exhibited good 
impact resistance. The design of a large solid boron/aluminum fan 
blade was conducted based on the FOD test results. The CF6 fan 
blade was used as a baseline for these design studies. The solid 
boron/aluminum fan blade design was used to fabricate two blades. 
This effort enabled the assessment of the scale up of existing blade 
manufacturing details for the fabrication of a large B/AI fan blade. 
Existing CF6 fan blade tooling was modified for use in fabricating 
these blades. 


11102 (NTIS/PS—78/0357) Boron-reinforced composites. 
Volume 2. 1976—April, 1978 (a bibliography with abstracts). Report 
for 1976—April 1978. Cavagnaro, D.M. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Apr 1978. 202p. 

The bibliography cites Federally funded research on boron 
fibers and boron compounds used as reinforcing material in compos- 
ites. Included are studies on fabrication, testing, uses, and structural 
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and mechanical properties. (This updated bibliography contains 197 
abstracts, 54 of which are new entries to the previous edition.) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 10111, 11101 


11103 (AD-A—051657) Evaluation of tantalum fiber reinforced 
SisN,. Final report, 1 March 1976 - 1 March 1977. Brennan, J.J. 
(United Technologies Research Center, East Hartford, CT (USA)). 
1 Apr 1977. Contract N62269-76-C-0104. 62p. (UTRC-R—77- 
912538-4). NTIS PC A04/MF AO1. 

Ceramic materials, by virtue of their high melting points and 
oxidation resistance, can offer large gains in gas turbine perform- 
ance, provided some serious limitations can be overcome. These are 
poor thermal shock resistance and, more critically, low impact 
strength. Hot-pressed silicon nitride, currently the leading candidate 
for use as a high-temperature vane material, has not only good 
oxidation resistance but also very good thermal shock resistance for 
a ceramic material. However, its use is still limited by its relatively 
low impact strength. It is the solution of this problem that UTRC 
has emphasized in the current contract with NADC on improving 
the impact strength of SisN, through the use of fiber or wire 
reinforcements. This approach provides energy absorption modes 
not available in monolithic materials. By tailoring the properties of 
the composite it is possible not only to maximize energy absorption 
during impact but to control the type of fracture as well. Small 
fragments breaking out of vanes are probably tolerable under abnor- 
mal impact loads whereas total failure is unacceptable. 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 10890 


MECHANICAL PROPERTIES 


11104 (UCRL—52577) Filament winding epoxy resins for elevat- 
ed temperature service. Rinde, J.A.; Mones, E.R.; Newey, H.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 9 
Oct 1978. Contract W-7405-ENG-48. 1lp. Dep. NTIS, PC A02/MF 
AOl. 

Six epoxy resin systems suitable for wet filament winding of 
high-performance flywheels were formulated and evaluated. The 
resins were judged on five criteria: (1) low viscosity (1.0 Pa. s at 
25°C), (2) long gel time (2 20 h for a 30-g mass at 25°C), (3) high 
glass transition temperature (= 180°C), (4) high tensile strength with 
high modulus, and (5) good retention of mechanical properties upon 
accelerated heat aging (7 d at 175°C). From the results of mechani- 
cal and physical tests, resin 1 (Ciba 0510/RD-2/APCO 2330) is the 
best resin for the intended application. Resin 2 (Ciba 0510/Tonox 60- 
40) is the second choice; it offers a lower tensile strength and a 
larger loss in strength upon heat aging than resin 1 but has the 
highest glass transition temperature. 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 11224 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 10514 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 9953, 9959, 11102 


STRUCTURE AND PHASE STUDIES 


11105 (N—78-18953) Electronic instability and change of crys- 

talline phase in compounds of the V;Si type at low temperature. 

Labbe, J.; Friedel, J. Translated from J. Phys. (Paris); 27: No. 3-4, 

yr aaa 1966). 30p. (NASA-TM—75178). NTIS PC A03/ 
AOl. 


In V3Si, the V atoms form an array of dense linear chains; a 
tight-binding approximation in one dimension was used to describe 
the d electrons. The electronic energy calculated by this method was 
reduced when the lattice is deformed. This led to a band type of the 
Jahn-Teller effect, which may explain the cubic-to-tetragonal transi- 
tion which was observed at low temperatures. The theory can be 
extended to other superconductors of the VsX type when X=Ga, 
Ge, Sn, et cetera, or NbsSN. 


CHEMISTRY 


PROPERTIES 
REFER ALSO TO CITATION(S) 10292, 10295, 11102, 11102, 11711 


11106 Channeling in V;Si: Influence of atom deviations on or the 
electron-phonon or electron-defect-coupling. Testardi, L.R.; Poate, 
J.M.; Weber, W.; Augustyniak, W.M. (Bell Labs., Murray Hill, N.J. 
(USA)); Barrett, J.LH. (Oak Ridge National Lab., Tenn. (USA)). 
Verh. Dtsch. Phys. Ges.; No. 1, 339-340(1978). (In German). 

From Spring meeting and meeting of the DPG’s working 
group solid state physics and symposium on the growing of crystals 
and crystal growth: 18. discussion meeting of the AGK and annual 
meeting '78 of the DGKK; Freudenstadt, Germany, F.R. (6 - 10 Mar 
1978). 


11107 Photovoltaic technique for measuring resistivity variations 
of high resistivity silicon slices. Blackburn, D.L. (National Bureau of 
Standards, Washington, DC). J. Res. Natl. Bur. Stand.; 83: No. 3, 
265-271(1978). 

A description of an automated, photovoltaic system for meas- 
uring the resistivity variation of high resistivity, large diameter 
silicon wafers is given. The photovoltaic technique utilizes a scan- 
ning light spot to induce a bulk photovoltage and a change in 
resistance from which is calculated the local variation in resistivity. 
This nondestructive technique requires no contacts to the useful 
fabrication area of the wafer, and measured results have good 
correlation with the results of the four-probe technique. Specific 
examples of measured resistivity gradients are presented along with a 
discussion of the theory, measurement conditions and limitations, 
and description of a calculator-based automated system to perform 
the measurements. 


11108 Detection of deep levels in high power 
materials and devices. Koyama, R.Y. (National Bureau of Standards, 
Washington, DC). J. Res. Natl. Bur. Stand.; 83: No. 3, 273-281(1978). 
TSM and other deep level measurement techniques are used 
to detect, characterize, and identify deep level defects which control 
lifetime and leakage in semiconductor devices. These measurements 
are performed on an apparatus which is capable of handling full- 
sized wafers as well as die-sized devices. Measurements of "wafer 
maps” of the gold acceptor defect density in silicon reveal inhomo- 
geneity in the defect distribution which is directly reflected in the 
leakage current distribution. The wafer handling capabilities make 
this apparatus a useful extension of routine fabrication-line diagnostic 
tools. 


11109 Statistical analysis of the relation between shrinkage and 
creep deformations in heavy concrete. Zastava, M.M. Izv. Akad. Nauk 
Arm. SSR, Ser. Mekh.; 29: No. 2, 65-68(1977). (In Russian). 

A direct proportionality was found to exist between the 
shrinkage and creep of concrete. The ratio of the relative shrinkage 
C(t,28) to the creep sigma(t,7) is found to be 0.02 for t greater than 
73 days. This ratio is taken to be 0.0173 for limiting deformations as t 
approaches infinity. This relation can be used within wide limits in 
predicting deformations in heavy concretes. 6 references. 


11110 (SAND—78-6020) Effect of adsorption on elastic after- 
effect and creep in glass fibers. Aslanova, M.S.; Rebinder, P.A. 


Translated from Dokl. Akad. Nauk SSSR; No. 2, 299-302(1954). 6p. 
Dep. NTIS, PC A02/MF AO1. 

How an adsorption-active medium affects the elongation of 
glass fibers in a balance-type dynamometer with optical readout and 
a length of 30 mm between the clamps was investigated. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 10694 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 11085, 11106, 11440 


CHEMISTRY 


REFER ALSO TO CITATION(S) 11752 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 9474, 9476, 9486, 9600 
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11111 Gas analysis technique for rapid determination of the 
concentration of combustible gases in mines endangered by firedamp 
and in coal conversion and power plants. Wolff, H. Neue Bergbautech.; 
7: No. 8, 584-591(Aug 1977). 

The gas analysers discussed are based on the following princi- 
ples: infra-red, absorption, evolution of heat, heat conductivity and 
radiation interference. Factors which influence the results obtained, 
and the limits of application of gas analysers, are indicated. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 9488, 10204, 11966 


11112 Separation and chemical characterization of finely-sized 
fly-ash particles. Campbell, J.A.; Laul, J.C.; Nielson, K.K.; Smith, 
R.D. (Battelle, Pacific Northwest Labs., Richland, WA). Anal. 
Chem.; 50: No. 8, 1032-1040(Jul 1978). 

The concentrations of 43 major, minor, and trace elements 
were measured by x-ray fluorescence, atomic absorption, and instru- 
mental neutron activation for nine well-defined size fractions, with 
mass median diameters of 0.5 » to 50 ym, of fly ash from a western 
coal-fired steam plant. There was generally good agreement in 
concentrations of elements analyzed by more than one technique. 
Concentration profiles as a function of mean particle size were 
established for various elements. Based on the concentration profiles, 
the elements can be divided into three distinct groups. One group 
consists primarily of the volatile elements or elements partially 
volatilized during coal combustion (examples include As, Se, Zn, 
Ga, etc.), and their concentrations decrease with increasing particle 
size. A second group, which shows a minor or direct dependence on 
particle size, as in the case of Si, is apparently associated primarily 
with the fly-ash matrix. The last group of elements, which includes 
Ca, Sr, Y, and the rare earths, shows small changes in their concen- 
tration profiles with a maximum in concentration at approximately 5 
pm. 6 tables, 6 figures. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 9599, 9627, 10615 


11113 Non-aqueous titration of benzotrifuroxan (BTF). Selig, W. 
(Lawrence Livermore Lab., CA). Frequenz; 289: 44-46(1978). 

This compound can be titrated potentiometrically as an acid 
with tetrabutylammonium hydroxide in dimethylformamide, dimeth- 
ylsulfoxide, acetone, pyridine, tetramethylguanidine. The solvent of 
choice is dimethylformamide which yields the steepest titration 
curve and the lowest standard deviation. The equivalent weight of 
benzotrifuroxan is dependent on the solvent used indicating a strong 
interaction with the solvent. In dimethylformamide, the equivalent 
weight of benzotrifuroxan is 151.3, corresponding to 1.67 equivalents 
per mole. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 9545, 11112, 11582 


11114 Low-cost XRF system for on-stream analysis of slurries. 
Donhoffer, D.K. (Oesterreichische Studiengesellschaft fuer Atomen- 
ergie G.m.b.H., Vienna); Furuta, T. (International Atomic Energy 
Agency, Vienna (Austria). Div. of Research and Labs.). pp 603-618 
of Nuclear techniques and mineral resources 1977. Vienna; Interna- 
tional Atomic Energy Agency (1977). 

Laboratory and on-stream experience with a low-cost XRF 
analysis system for analysis of zinc content in flotation plant tailings 
is described. The system uses a stabilized high resolution proportion- 
al counter for detection of characteristic zinc X-rays, and an annular 
241 Am source for excitation. Results are given which show that zinc 
content can be determined on-stream with an accuracy of 0.04% 
zinc. Correction is made automatically for varying solids content by 
a gamma transmission density measurement. 


11115 Radiometric determination of sulfate. Bogen, D.C.; Wel- 
ford, G.A. (Energy Research and Development Administration, 
New York (USA). Health and Safety Lab.). J. Radioanal. Chem.; 42: 
No. 2, 307-312(1978). 

A radiometric procedure for the determination of sulfate 
based upon the precipitation of barium sulfate is described, the 
sensitivity is about 0.01 ug/cm®*. Carrier-free **SO, is added to the 
sample to measure the chemical recovery. The sulfate is precipitated 
with an excess of barium having a known specific activity of '**Ba. 
The amount of '*Ba determined by gamma counting is directly 
related by stoichiometry to the amount of sulfate in the precipitate. 
An intercomparison test at higher levels was performed. The aver- 
age difference between the two sets of data was 8%. Concurrent 
measurements of standard sulfate solutions indicated an average 
difference of 8% providing higher values. The method has been used 


ERA VOL. 4, NO. 5 


to analyze rain samples collected at urban, rural and baseline sta- 
tions. Sulfate concentrations for a baseline sample are tabulated and 
show a precision of about 3% for replicate measurements. 


11116 Bulk analysis for copper and nickel in ores using gamma- 
ray resonance scattering. Sowerby, B.D.; Ellis, W.K. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights); Greenwood-Smith, R. (Mount Isa Mines Ltd., Queensland, 
Australia). pp 499-520 of Nuclear techniques and mineral resources 
1977. Vienna; International Atomic Energy Agency (1977). 

From IAEA international symposium on nuclear techniques 
in exploration, extraction and processing of mineral resources; 
Vienna, Austria (7 Mar 1977). 

A nuclear technique for the determination of copper and 
nickel in bulk samples and drill cores has been developed and field 
tested. The technique, which is highly specific to the element being 
measured, utilizes the gamma-ray resonance scattering process. The 
first field trial of a prototype bulk analyzer for copper determination 
in bulk samples was carried out in late 1974 at Mount Isa Mines 
Limited. Over 100 mineral samples of mass 5 to 20kg were crushed 
to -25mm and analysed. The rms deviations between bulk analyzer 
and conventional chemical laboratory assays were in the range 0.06 
to 0.09wt%Cu (1 standard deviation). Recent laboratory results on a 
wide variety of Australian copper and nickel ores have shown 
similar rms deviations. A bulk analyzer was installed at Mount Isa in 
mid-1976 for the routine assay of drill cores and bulk samples. The 
analyzer incorporates a mini-computer which automatically calcu- 
lates and displays the copper content and counting statistical error. 
The analyzer can be operated by a relatively unskilled person. A 
comparison of bulk analyzer and conventional assays shows that, 
under industrial conditions, the analyzer can measure directly the 
copper grade over a given length of drill core with a relative error 
of less than +-8%. This performance has been maintained over the 
first three months’ operation at Mount Isa. The main benefits of 
using a bulk analyser in this application are reduced labour require- 
ment, improved accuracy and a reduced turn-around time for report- 
ing results. The main applications of bulk analysers in the mineral 
industry are routine analysis of both bulk mineral samples and drill 
cores; grade control in open-cut and underground mines; and on-line 
measurement on conveyor belts. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 9455, 9627, 10051, 11112, 11606, 
11615, 11710 


11117 (ORNL/TM—6485) Mass and emission spectrometry in 
the Analytical Chemistry Division of Oak Ridge National Laboratory. 
Smith, D.H. (ed.). (Oak Ridge National Lab., TN (USA)). Nov 1978. 
Contract W-7405-ENG-26. 137p. Dep. NTIS, PC A0O7/MF AO1. 

The capabilities of the Mass and Emission Spectrometry 
Section of the Analytical Chemistry Division of Oak Ridge National 
Laboratory are described. Many different areas of mass spectrome- 
tric expertise are represented in the section: gas analysis, high 
abundance sensitivity measurements, high- and low-resolution organ- 
ic analyses, spark source trace constituent analysis, and ion micro- 
probe analysis of surfaces. These capabilities are complemented by 
emission spectrometry. The instruments are described along with a 
few applications, some of which are unique. 


11118 (PB—278995) A report on a new measurement of absorp- 
tion of sulphur dioxide in the range 460 cm(-1) to 560 cm(-1). Final 
report. Bohlander, R.A.; Gebbie, H.A.; Calfee, R.F.; Schwiesow, 
R.L. (Colorado Univ., Boulder (USA). Dept. of Physics and Astro- 
physics). Dec 1977. 18p. NTIS PC A02/MF AOl1. 

As part of a new investigation of the vibration bands of 
sulphur dioxide, some new results on the V2 fundamental seen in 
absorption are given. The contour of expected absorption of the V2 
band of sulphur dioxide in terms of known molecular constants has 
been calculated. Though there is a large measure of agreement 
between the predicted and observed spectrum, there is enough 
disagreement to require that satisfactory explanations of the differ- 
ences should be found. Subject to examination and correction of the 
deficiencies discussed in this paper, it is believed that the results 
represent a valuable advance in the spectroscopy of the sulphur 
dioxide molecule. These are the first quantitative spectra of the V2 
band, and the agreement between prediction and observed intensities 
as shown by the transmission spectrum is gratifying. 


11119 Correction of spectral overlap interference by Zeeman 
Atomic Absorption Spectrometry. Kolzuml, H. (Univ. of California, 
Berkeley). Anal. Chem.; 50: No. 8, 1101-1105(Jul 1978). 

Interference caused by direct spectral overlap can be correct- 
ed by Zeeman Atomic Absorption Spectroscopy. Typical cases of 
interference of this kind appearing in the analysis of Sb were 
examined. Sb lines at 217.023 nm and 231.147 nm overlap the Pb 
absorption line at 216.999 nm and the Ni absorption line at 231.096 
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nm, respectively. In both cases, spectral interference can be eliminat- 
ed by utilizing the Polarized Zeeman AA Technique. 8 figures, 2 
tables. 


11120 Valence states in condensed silicon monoxide. McCreary, 
J.R.; Thorn, R.J.; Wagner, L.C. (Argonne National Lab., IL). J. 
Non-Cryst. Solids; 23: 293-297(1977). 

Energy distribution curves for the Si(2p) electrons in silicon, 
condensed SiO,, and fused silica were determined by photoelectron 
spectroscopy. The curves were obtained for both an equimolar 
mixture of silicon and sand, and for the condensed SiO/sub x/ with 
three substrates (fused silica cleaned with hydrofluoric acid, alumi- 
num and gold--both abraded with steel wool), and for rates of 
deposition which varied by factors of 100, were all the same. The 
measured stoichiometry of the condensed phase (SiO;.3) was unex- 
pected since thermochemical measurements had demonstrated that 
gaseous SiO. was the only species present in the vapor, and that 
neither higher oxides nor oxygen were present. A plausible xplana- 
tion for this discrepancy may be that the surface composition is 
Sis0, while the bulk composition is SiO. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 9760, 9799 


11121 (PB—278985) Spectral measurements of gaseous sulfuric 
acid using tunable diode lasers. Final report, November 1976—July 
1977. Eng, R.S.; Nill, K.W.; Butler, J.F. (Laser Analytics, Inc., 
Lexington, MA (USA)). Feb 1978. Contract EPA-68-02-2482. 74p. 
NTIS PC A04/MF AOl1. 

Using a tunable diode laser spectrometer with a spectral 
resolution of about 10 to the -4 power/cm, the important central 
portions of the two infrared absorption bands of H2SO, at 8.2 
micrometers (1222/cm) and 11.3 micrometers (880/cm) have been 
scanned at low pressure (approximately 1.2 Torr of H2SO,) and at 
atmospheric nitrogen pressure. Maximum absorption coefficients 
have been measured to be 6.5/cm/atm and 6.9/cm/atm at the 8.2 
micrometer (1222/cm) and 11.3 micrometer (880/cm) bands, respec- 
tively. Interference spectra of SO2, CO2 and H2O near the H2SO, 
absorption peaks at 1222/cm and 880/cm were scanned using a 1.1 m 
cell at 200C to determine interference-free regions. A spectroscopic 
method was used to measure the partial pressures of H2SO,, SOs and 
H2O vapors above azeotropes of H2SO, at 107C, 150C and 200C. 
The expected performance characteristics of an H2SO, tunable diode 
laser stack monitor are considered on the basis of the above results. 


11122 Separation of uranium, plutonium and neodymium on a 
single cation exchange column for mass-spectrometric burn-up deter- 
minations of uranium/plutonium-carbide fuel elements. Petrik, F.; 
Flueckiger, U. (Eidgenoessisches Inst. fuer Reaktorforschung, Wuer- 
enlingen (Switzerland)). J. Radioanal. Chem.; 41: No. 1, . 47- 
51(1977). (In German). 

A method of separating uranium, plutonium and neodymium 
in a cation exchange column is presented and discussed. The nitric 
acid fission product solution is, through addition of sulfuric acid, 
transferred into sulfate form. The solution is passed through a cation 
exchanger column (Dowex 50X8, 200-400 mesh; column parameters: 
height 60 mm, diameter 4 mm, W 0.2-0.1 cm* (min). Uranium and 
plutonium are separated as oxalate complexes, neodymium is eluted 
with alpha-hydroxy-isobutyric acid (alpha-HIBS). Some elution 
curves are shown, and a brief operation manual is given. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 9409, 11120, 11146, 11161, 11162, 
11224, 11484 


11123 (AD-A—051684) Molybdenum-to-molybdenum _ triple 
bond. 5. preparation and structure of 
dimethyltetrakis(dimethylamido)dimolybdenum. Technical report. 
Chisholm, M.H.; Cotton, F.A.; Extine, M.W.; Murillo, C.A. (Prince- 
ton Univ., NJ (USA). Dept. of Chemistry). 8 Mar 1978. Contract 
N00014-76-C-0826. 17p. 

The existence of an extensive chemistry centering around the 
triplybonded Mo-Mo and W-W units is now well established and has 
recently been reviewed. A firm structural base for interpreting this 
chemistry has been provided by more than a score of x-ray crystallo- 
graphic structure determinations. Among these, however, there have 
been only a few pairs of molybdenum and tungsten compounds with 
the same or very similar sets of ligands. The comparisons afforded 
by such pairs are valuable in developing the comparative chemistry 
of the M-M multiple bonds in the 2nd and 3rd transition series. 
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11124 (AD-A—052020) Far infrared and raman spectra and ion 
motion in sodium-beta-alumina, its potassium, silver, thallium analogs, 
and divalent cation derivatives. Technical report. Butler, W.M.; Risen, 
W.M. Jr. (Brown Univ., Providence, RI (USA). Dept. of Chemis- 
try). 26 Dec 1977. Contract N00014-75-C-0883. 57p. NTIS PC A04/ 
MF AOl. 

The far infrared and laser Raman spectra of cation-substituted 
materials based on sodium beta-alumina containing K+, Rb+, Cs+, 
Ag+, Tl+, Ca+2, Sr+2, Pb+2, Mn+2, Fe+2, Co+2, and Ni+2 
have been obtained. The materials were prepared by ion-exchanging 
sodium-beta-alumina with pure or mixed molten salts of these ions 
according to the Yao-Kummer and Harata methods. The spectra 
were obtained at various degrees of cation substitution so that the 
growth at disappearance of spectral bands could be used to assign 
them to vibrations of the ions to the different types of sites they 
occupy. Through the use of this technique, cation vibrations at mid- 
oxygen (mO), Beevers-Ross (BR), and anti-Beevers-Ross (aBR) sites 
have been identified. 


11125 (AD-A—052036) The effect of vibrational excitation on 
the reaction of O(3p) with H2 and the distribution of vibrational 
energy in the product OH. Interim report. Light, G.C. (Aerospace 
Corp., El Segundo, CA (USA). Chemistry and Physics Lab.). 14 Feb 
1978. Contract F04701-77-C-0078. 6lp. (TR—0078(3970-40)-1). 
NTIS PC A04/MF AOl1. 

The overall rate constant and the product branching rate 
constants have been measured for the first time for the reaction 
O@GP) + Ho(v = 1) yields OH(v = 1) + H at the rate k(2a) or 
yields OH(v = 0) + H at the rate k(2b) where k(2) = k(2a) + 
k(2b). The measurements were made in a flow tube apparatus at T = 
302 + or - 2 K at a total pressure of 3 torr. O(3P) was produced by 
the titration of active nitrogen with NO. Ha(v = 1) was produced by 
a heated tungsten filament, and its concentration was determined 
from VUV absorption measurements in the Lyman band system of 
H2. Absolute concentrations of OH(v = 0) and OH(v = 1) were 
deduced from laser induced fluorescence in OH in a calibrated 
fluorescence system. 


11126 (COO—4644-2) Production of electronically-excited spe- 
cies by photoselection of pathways (POP). Second quarterly report 
covering May 1, 1978—July 31, 1978. (Toronto Univ., Ontario 
(Canada)). 1978. Contract ED-78-C-02-4644. 9p. Dep. NTIS, PC 
A02/MF AO1. 

Operation of the equipment for studying the effect of laser 
radiation on the reaction of H(D) and Bre beams is discussed. Some 
results are reported. (DLC) 


11127 Transition probabilities in the absorption and fluorescence 
spectra of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic. Carnall, W.T.; Hessler, J.P.; Wagner, F. Jr. (Argonne 
National Lab., IL). J. Phys. Chem.; 82: No. 20, 2152-2158(5 Oct 
1978). 


Oscillator strengths for f — f transitions in Pm**, Sm**, Eu**, 
Tb*, Dy**, and Ho*, each in molten LiINO;—KNOs eutectic at 
160°C, have been measured. Based on these results, parameters of 
the Judd—Ofelt theory for electric-dipole transitions were comput- 
ed. Together with similar parameters for other members of the series 
published earlier, this permits a systematic computation of absorp- 
tion and radiative relaxation properties for the entire series in the 
indicated solvent. Taking Tb** as an example, the computed radia- 
tive relaxation rate is compared with that observed experimentally, 
and the nonradiative relaxation mechanisms that quench the fluores- 
cence are discussed. 1 figure, 8 tables. 


11128 Analytic form laws for the absorption of light from a 
continuum source by isolated Lorentzian lines in the spectrophotometri 
monitoring of fast reactions of excited atoms. Firestone, R.F.; Oka, 
T.; Takao, S.; Beno, M.F. (Ohio State Univ., Columbus). J. Phys. 
Chem.; 82: No. 20, 2183-2190(5 Oct 1978). 

The relationship between optical absorbance, concentration, 
path length, line width, and slit transmission function width for an 
isolated Lorentzian line and a Gaussian slit transmission function has 
been determined by evaluation of the corresponding expression for 
the transmittance integral. Reliability of the simple power form 
expression, A infinity (cl)/sup n/, in the region intermediate between 
the half-power and Beer—Lambert regions has been found to be 
markedly inferior to that of a three-parameter optical law, In A = a 
+ a: In S + ao(In S)*, where S is the concentration and path length 
parameter. Applications of the two laws in fast reaction systems are 
discussed. Experimental tests of the three-term law based on mea- 
surements of decay on the microsecond time scale of absorbance of 
excited Ar atoms in pure gaseous Ar are described. Results are 
presented which confirm the validity of the three-term law as a 
tractable and precise representation of the absorbance—concentra- 
tion relationship for Ar(2p—1s) absorption lines induced by a contin- 
— source at pressures in the 100 to 700 torr range. 14 figures, 1 
table. 
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11129 Thermodynamic properties of mullite. Howald, R.A.; 
Eliezer, I. (Montana State Univ., Bozeman). J. Phys. Chem.; 82: No. 
20, 2199-2204(5 Oct 1978). 

Mullite can be considered as a solution of cristobalite in 
corundum, and with these reference states the activities of SiO. and 
AlO;.5 can be expressed as functions of temperature and mole 
fraction using equations of the Redlich—Kister form. The Redlich— 
Kister coefficients are evaluated from experimental data on silliman- 
ite and mullite. They can be used to calculate the mole fractions and 
SiO, activities for mullite saturated with corundum (X; = 0.7702, a: 
= 1.000, and a2 = 0.4221 at 2123°K). These calculations suggest 
that mullite is not saturated with corundum at its incongruent 
melting point, X: = 0.7508, 2123°K. It is proposed that mullite melts 
incongruently to liquid and a high-temperature form of alumina in 
which SiO. is appreciably soluble. is suggestion is shown to 
reconcile apparently contradictory data on the AlO;.s—SiO2 system, 
and a new phase diagram is calculated using Redlich—Kister coeffi- 
cients for mullite, and liquid and y-alumina phases. 


11130 Comparison of various carbonates as absorbents of sulfur 
dioxide from combustion gases. Hartman, M. Int. Chem. Eng.; 18: No. 
4, 712-717(Oct 1978). 

Translated from Chem. Prum.; 27: No. 5, 230-234(1977). 

Sulfur dioxide combines best with magnesium oxide obtained 
by calcination of magnesite at 750°C. Sulfonation of magnesite at 
750°C yields a mixture of oxide and sulfate of magnesium with some 
carbonate and calcium oxide and sulfate. FeO . Fe2QOs is also present. 
In the first stages CaO is more active than MgO, but with the 
increasing conversion the difference in their reaction rates is re- 
duced. Soda shows a much higher activity toward SO. than Mg and 
Ca carbonates. The reactivity is one to two orders higher than for 
the most active CaO. Soda remains active even at conditions of high 
conversion of the carbonate. 


11131 Inverted redox catalysis: catalysis of substitution on 
ruthenium(II) by an extraordinarily labile ruthenium(II] metal center. 
Matsubara, T.; Creutz, C. (Brookhaven National Lab., Upton). J. 
Am. Chem. Soc.; 100: No. 19, 6255-6257(13 Sep 1978). 

The kinetics of the substitution reaction of ruthenium(II) 
complex, Ru(edta)(H2O)-pKa(-CO2H) = 2.37, pKa(-OH2) = 7.5 
were studied in buffered aqueous solutions (0.1M acetate buffer (pH 
S a = 0.2M KCF;SOs, 25°C) by the stopped-flow technique. 

-f nt rate constants were large and varied greatly with the 
aa of the entering ligand (L,ko(m~'s~'): CHsCN, 30 +- 7; 
SCN-, (2.0 +- 0.1) x 10% isonicotinamide, (8.3 +- 0.6) x 10% 
pyrazine, (2.0 +- 0.1) x 10*). The data suggest a very high degree of 
bond making in the transition state and provide evidence for associ- 
ative character in the nucleophilic substitution on Ru(III) in 
Ru(edta)(H2O)~. Variation of the substitution rates with pH suggest 
that Ru(edta)(H2O)" is the predominant reactive form over pH range 
0.7 to 10. The large rates found for substitution on 
Ru(II])(edta)(H2O)” support the hypothesis that this species is re- 
sponsible for the anomalies encountered in the Ru(II)(edta)(H2O)?" 
kinetic studies. 


11132 Molybdenum iodide cluster anion Mo,I,,7". A new cluster 

type structurally related to the MogIs** octahedral cluster. Stensvad, 

S.; Helland, B.J.; Babich, M.W.; Jacobson, R.A.; McCarley, R.E. 

ome Lab., IO). J. Am. Chem. Soc.; 100: No. 19, 6257-6258(13 Sep 
) 

Crystalline [(n-Bu)sN]2Mosli: has been prepared in high yield. 
Synthesis is described elsewhere. From data obtained at -75°C with 
MoK a-radiation, the cell parameters are a = 19.99(3), b = 12.49(3), 
c = 23.67(2)A; a = 89.89(6), 8 = 105.80(5), and y = 90.27(8)A; z 
= 4, P,~. The structure is described from two perspectives. (1) It is 
viewed as a severely distorted tetrahedral cluster of molybdenum 
atoms bridged on two faces by triply bridging iodine atoms, and on 
five edges by doubly bridging iodine atoms. The coordination sphere 
of each Mo atom is completed by one bond attached to a terminal I 
atom so that each metal atom attains the coordination number 8- by 
bonding to five I atoms and three Mo atoms. The anion has approxi- 
mate C/sub 2v/ symmetry. Bond lengths and bond angles are 
included. (2) The structure may also be considered to be a fragment 
of the octahedral cluster MogXs** by removing two adjacent Mo 
atoms from the Mog octahedron and one I atom from the Is cube. 
The I atom remaining on the cube edge adjacent to the positions of 
the two removed Mo atoms is then shifted to the midpoint of that 
edge, and becomes the unique atom which bridges the long Mo-Mo 
bond. Bond lengths are compared with compounds which exhibit 
similar structure. 


11133 Coordination chemistry of microbial iron transport com- 
pounds. IX. Stability constants for catechol models of enterobactin. 
Avdeef, A.; Sofen, S.R.; Bregante, T.L.; Raymond, K.N. (Univ. of 
California, Berkeley). J. Am. Chem. Soc.; 100: No. 17, 5362-5370(16 
Aug 1978). 

The stability constants of ferric complexes with several substi- 
tuted catechol (1,2-dihydroxybenzene) ligands in aqueous solutions 
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of low ionic strength have been determined at 27°C in the pH range 
2 to 11. Enterobactin, the principal siderophore of enteric bacteria, is 
a tricatechol and, from the formation constants reported here, is 
estimated to have a formation constant with ferric ion which is 
greater than 10*°. The stepwise formation constants, K/sub n/, of the 
catechol ligands reported here are defined as [ML/sub n/]/[ML/sub 
n-1/][L], in units of L mol~', where [L] is the concentration of the 
deprotonated catechol ligand. The constants were determined from 
potentiometric and spectroscopic data and were refined on pH 
values by weighted least — Qualitative examination of electron 
spin resonance spectra of the systems indicated some oxidation of the 
ligand by ferric ions at pH values as high as 4. The ligands studied 
included catechol (cat) (log Ki = 20.01, log Ko = 14.69, log Ks = 
9.01); 4,5-dihydroxy-m-benzenedisulfonate (Tiron) (log K2 = 15.12, 
log Ks = 10.10); 4-nitrocatechol (ncat) (log Ki = 17.08, log Kz = 
13.43, log Ks = 9.51); 3,4-dihydroxyphenylacetic acid (dhpa) (log 
K; = 20.1, log Ke = 14.9, log Ks = 9.0); and 2,3-dihydroxybenzoic 
acid (dhba) (log Ki = 20.5). The acid dissociation constants, K/sub 
a/s, were determined also. For the catechol protons these follow: cat 
(pK/sub a;/ = 9.22, de cent a2/ = 13.0); Tiron (pK/sub ai/ = 7.70, 
pK/sub a2/ = 12.63); ncat (pK/sub ai/ = 6.65, pK/sub a:/ = 
10.80); dhpa (pK /ub. ai/ = 9.49, pK/sub a2/ = 13.7); and dhba 
(pK/sub a:/ = 10.06, pK/sub a2/ = 13.1). In addition, carboxylate 
substituents of dhpa and dhba have pK/sub a/s of 4.17 and 2.70, 
respectively.In solution, exchange is slow between these two types 
of coordination following changes in pH. 2 tables, 11 figures, 52 
references. 


11134 Structural studies of precursor and partially oxidized con- 
ducting complexes. XVII. Synthesis and electrical properties of the 
first homologous series of 1-dimensional (Pt—Pt) metals containing 
the FHF” and F- anions. Williams, J.M.; Schultz, J.; Cornett, K.B.; 
Besinger, R.E. (Argonne National Lab., IL). J. Am. Chem. Soc.; 100: 
No. 17, 5572-5573(16 Aug 1978). 

The preparation, crystal lattice type, and electrical conductiv- 
ity of a number of partially oxidized tetracyanoplatinate (POTCP) 
complexes containing the (FHF) ion are reported. All compounds 
were prepared in aqueous solutions by oxidation of the Pt(II) salt, 
M2(Pt(CN),), either with hydrogen peroxide or electrolytically in 
the presence of MF and HF (M = potassium, rubidium, or cesium). 
Single-crystal electrical conductivities (4 probe) show that those 
complexes with the shorter Pt—Pt separations and correspondingly 
higher degree of partial oxidation also appear to have higher con- 
ductivities. The Pt—Pt bond lengths vary from 2.798 in the rubidium 
complex to 2.923 in the potassium complex. 


11135 Exceedingly short quadruple bond involving tungsten and 
the enigma of heteronuclear metal—metal bonds with multiple bond 
character. Katovic, V.; McCarley, R.E. (Ames Lab., IA). J. Am. 
Chem. Soc.; 100: No. 17, 5586-5587(16 Aug 1978). 

Crystals of MoW(O2CC(CHs)s)4 suitable for X-ray crystallo- 
graphic examination were obtained after slow recrystallization from 
acetonitrile. Structure was determined to be triclinic with space 
group P anti 1 Z = 1, a = 10.866(4), b = 5.774(1), c = 11.263(2) A; 
a = 92.81(2), B = 109.63(2), y = 89.61(2)° The bond distance for 
molybdenum-tungsten was calculated to be an extremely short 
2.080(1)A. Molecular structure is shown. 


11136 Mass transfer with axial diffusion and chemical reaction. 
Dang, V.D. (Brookhaven National Lab., Upton, NY). Chem. Eng. 
Sci.; 33: No. 8, 1179-1190(1978). 

Mass transfer with axial diffusion and chemical reaction is 
studied for three different cases. The first one is plug flow mass 
transfer in semi-infinite region. The second one is laminar flow mass 
transfer in a semi-infinite region. The third one is laminar flow 
convective diffusion in the region of x < or = to 0 while mass 
transfer with chemical reaction in the region of x > or = to 0. The 
first problem is solved in terms of Bessel functions while the second 
in terms of confluent hypergeometric functions. In order to solve the 
third problem, orthonormai functions are constructed by linear 
combination of the eigenfunctions of the two semi-infinite regions 
respectively. The series expansion coefficients of the solutions are 
determined by solving a set of forty simultaneous equations obtained 
through matching boundary conditions at x = 0. Solutions are 
generally obtained for the low Peclet number (Pe = 1, 5, 10) and 
high reaction rate parameters. Effects of axial diffusion and chemical 
reaction on the concentration field are discussed. 


11137 Modelling of diffusion-limited homogeneous reactions in 
supported liquid-phase catalysts. Chen, O.T.; Rinker, R.G. (Univ. of 
California, Santa Barbara). Chem. Eng. Sci; 33: No. 9, 1201- 
1209(1978). 

A model is proposed for describing mass transfer of gaseous 
reactants and products in supported liquid-phase catalysis. It is based 
on the dusty-gas equation and incorporates the pore-size distribution 
of the dry support as well as the nonuniform liquid-phase distribu- 
tion. Experimental testing was conducted with three separate liquids 
and for various loadings in an a-alumina support. With each having 
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a contact angle of less than 90° on the alumina, the dispersion 
patterns of the three liquids were essentially the same. Nonsoluble 
gases were used in the experiments. 


11138 pH measurement at high temperature. Application to the 
primary codent of PWR type reactors. Chaudon, L.; Coriou, H.; 
Grall, L.; Mahieu, C. (CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Service d'Etude de la Corrosion et 
d’'Electrochimie). Metaux (Corros.-Ind.); 52: No. 627, 389-395(Nov 
1977). (In French). 

A method for measuring pH at high temperatures is present- 
ed. Two hydrogen electrodes are used and set up in a PTFE cell 
comprising two chambers connected through a saturated potassium 
chloride solution bridge. This cell is put in an autoclave containing 
hydrogen. The following potential difference is then measured: Ho, 
Pt, R solution /KCI satured solution at 20°C/ X solution, Pt, Ho. 
The pH of the reference solution R (HC! 0.01 m) is known up to 
300°C and the X solution must have its pH to be determined. This 
method has helped to measure the pH at 300°C of some boric acid 
solutions, with or without lithium hydroxide additions, in the follow- 
ing concentration range: B250 to 1500 ppm and Li 0 to 3 ppm. Some 
concentrations are in fact those chosen for the primary circuits of 
pressurized water reactors. 


11139 Calcium sulfate scale formation: a kinetic approach. Paper 
No. SPE 6590. Nancollas, G.H.; Eralp, A.E.; Gill, J.S. (State Univ. 
of New York, Buffalo). pp 5-12 of Proceedings of the international 
symposium on oilfield and geothermal chemistry. Dallas; Society of 
Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

The growth and phase transformation of calcium sulfate 
dihydrate and hemihydrate crystals have been investigated at tem- 
peratures from 70 to 130°C. At 70°C the second order rate constant 
for dihydrate crystal growth did not change by more than 20% over 
a pH range of 3.2 to 9.2. It was also independent of ionic strength up 
to 2.0 M. 7 x 1077 Molar Phytic acid at 7.0 x 10-7 M completely 
inhibited the growth in stable supersaturated calcium sulfate solution 
for about 24 hr at 70°C. The seeded crystallization of calcium sulfate 
hemihydrate at temperatures from 90 to 140°C and the phase 
changes from a- to B-hemihydrate were investigated by x-ray dif- 
fraction, specific surface area analysis and scanning electron micros- 
copy. Organic phosphonates were found to be effective inhibitors of 
crystal growth of all the phases at high temperatures. In contrast to 
the second order growth kinetics, the dissolution of anhydrite fol- 
lowed a first order rate equation indicating a diffusion controlled 
process. 


11140 Controlled composition seeded growth kinetics of calcium 
carbonate. Paper No. SPE 6591. Tomson, M.B..; Nancollas, G.H.; 
Kazmierczak, T.F. (State Univ. of New York, Buffalo). pp 13-20 of 
Proceedings of the international symposium on oilfield and geother- 
mal chemistry. Dallas; Society of Petroleum Engineers of AIME 
(1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

A highly reproducible seeded crystal growth method is de- 
scribed for the study of calcium carbonate crystallization in which 
the solution composition is maintained constant by the potentiometri- 
cally controlled addition of reagents. This provides a system which 
closely models the conditions of precipitation and scale formation 
encountered in the field. Studies can be made over a range of 
supersaturation hitherto inaccessible by other methods. The experi- 
ments yield information about the mechanism of crystal growth and 
the influence of potential scale inhibitors upon the growth of the 
pure scale minerals and the formation of mixed scales. The inhibitory 
effects of phosphate and a phosphonate both at micromolar and 
lower levels have been examined. Both markedly affect the calcium 
carbonate precipitation at concentrations as low as 10~7 molar. 


11141 Structural studies of precursor and partially oxidized con- 
ducting complexes. III. A neutron diffraction study of barium 
tetracyanoplatinate(II) tetrahydrate. Maffly, R.L.; Johnson, P.L.; 
Williams, J.M. (Argonne National Lab., IL). Acta Crystallogr., Sect. 
B; 33: 884-887(1977). 

Ba[Pt(CN)s4] . 4H20O, monoclinic C2/c (C*%/sub 2h/), a = 
12.278 (9), b = 13.882 (10), c = 6.641 (5) A, B = 107.75 (4)°, Z = 4, 
D/sub m/ = 3.09 (1), D/sub x/ = 3.13 g cm™* A room-tempera- 
ture, single-crystal neutron diffraction study was performed. The 
structural solution was obtained by direct methods, and refinement 
by full-matrix least-squares techniques gave R(Fo”) = 0.052 for 1437 
observed reflections > sigma(Fo”). The Pt atoms, at the centers of 
the planar tetracyanoplatinate anions, are arranged in a linear chain, 
separated by 3.321 (3) A. 1 figure; 3 tables. 


11142 Structural studies of precursor and partially oxidized con- 
ducting complexes. IV. A neutron diffraction study of dirubidium 
tetracyanoplatinate(IV) dibromide. Needham, G.F.; Johnson, P.L.; 
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Cornish, T.F.; Williams, J.M. (Argonne National Lab., IL). Acta 
Crystallogr., Sect. B; 33: 887-889(1977). 

Rb2[Pt(CN).Br2], monoclinic, P2:/c (C*/sub 2h/), a = 7.281 
(3), b = 9.271 (4), c = 8.960 (3) A, B = 106.65 (2)° Z = 2, D/sub 
m/ = 3.5 (1), D/sub c/ = 3.61 g cm™*. A room-temperature, single- 
crystal neutron diffraction study was performed. The structure was 
solved by direct methods and refined by full-matrix least-squares 
techniques to R(Fo”) = 0.038 for 1322 observed reflections > 
sigma(Fo”). The structure consists of octahedrally coordinated 
platinum(IV) groups interacting with the rubidium ions. 


11143 Ligand conformational dependence on intermolecular back 
bonding in the one-dimensional material, K/sub  1.6/ 
Pt(C,0,)2.1.2H2O. Reis, A.H. Jr. (Argonne National Lab., IL). 
Inorg. Nucl. Chem. Lett.; 13: 231-233(1977). 

An intermolecular back bonding approach has been used to 
explain the previously reported staggered (ca 45°) configuration of 
the oxalate ligands in the titled compound. The author assumed that 
the electronic structure of Pt(C2O,4)o~ 1° is identical to that of 
Pt(S2C,02)”" in describing the lowest unoccupied molecular orbitals 
(LUMO) and highest occupied molecular orbitals (HOMO). The 
HOMO donates electrons to the LUMO of similar symmetry to 
accomplish intermolecular back bonding. Figures illustrate the inter- 
molecular overlaps between the two molecular orbitals. Structural 
comparisons are made between the titled compound and 
Mo.82Pt(C2)a)o . 5.3H20. 3 figures. 


11144 Comments on the magnetic resonance absorption spectrum 
of the F, molecule-ion in single crystals of LiF, NaF, and KF? 
Marshall, S.A. (Argonne National Lab., IL). Phys. Status Solidi (b); 
82: 311-317(1977). 

The magnetic resonance absorption spectrum of the diatomic 
fluorine molecule-ion, F2~, in single crystals of lithium fluoride, 
sodium fluoride, and potassium fluoride is reinvestigated. For each 
of these structures it is found that the spectrum of this molecule-ion 
species exhibits the D/sub 2h/ symmetry of its environment. Com- 
parisons between observed and predicted spectral line field positions 
and spectral parameters derived from data taken at T = 4.2 K are 
given. 


11145 Photochemistry of weakly bound Li* complexes in the gas 
phase. A novel probe of charge distribution and acid-base properties of 
excited electronic states. Freiser, B.S.; Staley, R.H.; Beauchamp, J.L. 
(California Inst. of Tech., Pasadena). Chem. Phys. Lett.; 39: No. 1, 
49-52(1 Apr 1976). 

Information relating to electron distributions and acid-base 
properties of excited electronic states in the gas phase is derived 
from a comparison of excitation energies of the Li* complex of an n- 
donor base with the absorption spectrum of the corresponding 
neutral. Excitation energies for the Li* complexes are extracted from 
photodissociation spectra obtained using the methods of ion cyclo- 
tron resonance spectroscopy. As specific examples, the gas phase 
photodissociation spectra of Li* complexes with benzaldehyde, ni- 
trobenzene, cyanobenzene, and aniline in the wavelength region 200- 
400 nm are reported and analyzed. 
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11146 (AD-A—051894) Far infrared studies of ion clustering in 
ionomers. Technical report. Rouse, G.B.; Tsatsas, A.T.; Eisenberg, 
A.; Risen, W.M. Jr. (Brown Univ., Providence, RI (USA). Dept. of 
Chemistry). 26 Dec 1977. Contract N00014-75-C-0883. 14p. NTIS 
PC A02/MF AOl1. 

Direct evidence for the existence of ion clusters in ionomers 
has been found through the investigation of the far infrared spectra 
of (PSMA) alkali metal ionomers of polystyrene methacrylic acid 
measured as a function of ionic content. The coexistence of two 
kinds of cation-containing environments, multiplets and clusters, has 
been shown for sodium PSMA ionomers, in which the two must be 
present simultaneously above 3.9 mole % of ionic groups. 


11147 (AD- A—053290) Chemistry of the 1,2-dioxetane ring 
system. Chemil ence, fragmentations, and catalyzed rearrange- 
ments. Technical — January 1975—December 77. Horn, K.A.; 
Schmidt, S.P.; Koo, J.; Schuster, G.B. (Illinois Univ., Urbana (USA). 
Roger Adams Lab.). 18 Apr 1978. Contract N00014-76-C-0745. 39p. 
NTIS PC A03/MF AOl. 
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The chemistry of the 1.2-dioxetane ring system that has been 
reported during the past three years is reviewed. Special emphasis is 
placed on those aspects that deal with the thermal generation of 
electronically excited states and ¢ il ence 
11148 (FE—2028-14) Hydrodenitrogenation of quinoline and ac- 
ridine. Reiff, E.K. Jr. (Delaware Univ., Newark (USA). Coll. of 
Engineering). Jun 1977. Contract EX-76-C-01-2028. 193p. Dep. 
NTIS, MF AO. 

Thesis. Portions of document are illegible. 

The hydrodenitrogenation of quinoline and of acridine was 
studied in a batch autoclave reactor between 342 and 353°C and 
between 500 and 2000 psig. The several commercial hydrotreating 
catalysts examined decreased in activity in the following order for 
quinoline hydrodenitrogenation: Ni--Mo/AlOs, Ni--W/AlOs, Ni-- 
W/SiO2--AlLOs, and Co--Mo/Al:Os. The total nitrogen removal rate 
for quinoline was slightly greater than that for acridine and both 
followed pseudo first-order kinetics over a conversion range of 0 to 
50%. Hydrogenation and cracking steps were both kinetically limit- 
ing. Nitrogen-containing reaction products for quinoline 
hydrodenitrogenation were 1,2,3,4-tetrahydroquinoline, 5,6,7,8-tetra- 
hydroquinoline, decahydroquinoline and o-propylaniline. At 342°C 
and 500 psig quinoline and 1,2,3,4-tetrahydroquinoline were in ther- 
modynamic equilibrium, and the disappearance of the lumped group 
of quinoline plus 1,2,3,4-tetrahydroquinoline followed pseudo first- 
order kinetics. Sixteen nitrogen-containing reaction products were 
found for acridine hydrodenitrogenation, including 1,2,3,4-tetrahy- 
droacridine, 1,2,3,4,9,10,13,14-octahydroacridine, sym-octahydroa- 
cridine, perhydroacridine, and o-(methylenecyclohexane)aniline. 
The hydrogenolysis step for both quinoline and acridine appears to 
be through hydrogenated forms of these compounds. This is support- 
ed by bond strength arguments. 


11149 Study of the micelle formation and the effect of additives 
on this process in reversed micellar systems by positron annihilation 
techniques. Jean, Y.C.; Ache, H.J. (Virginia Polytechnic Inst., 
Blacksburg). J. Am. Chem. Soc.; 100: No. 20, 6320-6327(27 Sep 1978). 

The positron annihilation technique was applied to the study 
of the micelle formation process in reversed micellar systems, Aero- 
sol OT and dodecylammonium propionate in apolar solvents, such as 
benzene, isooctane, and cyclohexane. The results indicate that the 
positronium formation probability responds very sensitively to mi- 
crophase changes in reversed micellar solutions. The abrupt changes 
in positronium formation probability observed at certain surfactant 
concentrations appear to coincide with variations in the aggregation 
state of the surfactant molecules in solutions, as postulated by the 
modified pseudophase model which considers the possibility of con- 
formational changes between premicellar aggregates, and the surfac- 
tant concentrations at which they occur may be interpreted as 
operational critical micelle concentrations. Additives or probe mole- 
cules can affect these changes and shift them to lower surfactant 
concentrations. The additions of H2O and its solubilization in form of 
clusters inside the reverse micelle leads to microphase changes also 
detectable by the positron annihilation technique. From a compari- 
son of the rate constants between positronium and probe molecules 
observed in the neat solvents and in the corresponding micellar 
solutions, it was concluded that the probe molecules are attracted to 
various degrees by the reverse micelles, the nature of the surfactant 
and solvent determining the relative distribution of the probe mole- 
cule in the outer hydrocarbon layer and in the bulk apolar solvent of 
the reversed micelles. 





11150 Hydrocarbon conversion with crystalline zeolite ZSM-34. 
Rubin, M.K.; Rosinski, E.J.; Plank, C.J. (to Mobil Oil Corp.). US 
Patent 4,116,813. 26 Sep 1978. Filed date 16 Nov 1977. 14p. 

This patent pertains to a crystalline zeolite, designated ZSM- 
34, having the composition as synthesized and in anhydrous form, 
expressed as mole ratios of oxides as follows: (0.5-1.3)R20 : (0- 
0.15)Na2O : (0.10-0.50)K20 : AlOs : XSiO2, where R is the organic 
nitrogen-containing cation, [(CHs)sNCH2CH2OH], derived from 
choline, and X is 8 to 50, said zeolite having an x-ray diffraction 
pattern, identifying it as a member of the offretite-erionite family and 
the ability, after calcination at 1000°F for at least a period of time to 
remove the organic cation, to sorb at least 9.5 weight percent of n- 
hexane at ambient temperature and a n-hexane pressure of 20 mm. 
Organic compound conversion is carried out in the presence of a 
catalytically-active form of said zeolite. 


11151 Pressure dependence of the Raman and infrared spectra of 
a-, B-, y-, and-, 5-octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine. 
Goetz, F. (Univ. of Delaware, Newark); Brill, T.B.; Ferraro, J.R. J. 
Phys. Chem.; 82: No. 17, 1912-1917(24 Aug 1978). 

The Raman and infrared spectra reported of the a-, B-, y-, 
and delta-polymorphs of HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7- 
tetrazocine) under pressure using a diamond anvil cell (DAC). The 
stability to pressure or the pressure-induced phase transitions were 
determined for each polymorph. Sample pressures up to 10 kbar 
were used in the Raman experiments; infrared spectra were recorded 
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at pressures up to 54 kbar. The observed behavior of the polymor- 
phic forms is as follows: B-HMxX is stable up to 54 kbar and a-HMX 
is stable up to 42 kbar. y-HMX converts to B-HMX at 5.5 kbar, and 
delta-HMX converts to a mixture of a- and B-HMX at pressures 
below 0.5 kbar. No new polymorphs were produced under pressure. 
An inverse relationship exists between temperature and pressure 
effects; the polymorph most stable at low temperature and having 
the smallest volume (8-HMX) is the most stable at high pressure. 
The infrared spectra (600 to 1700 cm™~') of the solid HMX poly- 
morphs at ambient pressure are reported for the first time without 
matrix effects. The -CH2- and -NO: vibrational regions (> 1200 
cm™~') in the absence of the KBr matrix, and with the increased 
resolution obtained in the DAC, show minor differences from the 
KBr spectra reported in the literature. 2 tables, 6 figures. 


11152 Theoretical studies on the singlet and triplet cyclopropyli- 
dene—allene system. Pasto, D.J.; Haley, M.; Chipman, D.M. (Univ. 
of Notre Dame, IN). J. Am. Chem. Soc.; 100: No. 17, 5272-5278(16 
Aug 1978). 

Ab initio SCF calculations employing the STO-3G and 4-31G 
basis sets have been carried out with full geometry optimization on 
the singlet and triplet cyclopropylidene-allene systems. Triplet cy- 
clopropylidene (1T) is calculated to be of lower energy than singlet 
cyclopropylidene (1S) by 8.4 kcal/mol. Triplet allene is calculated to 
be a bent, planar species, being 8.0 kcal/mol lower in energy than 
the linear, planar form. Both 1S and 1T undergo disrotatory ring 
opening, although the intimate details of the two processes differ 
greatly. In both cases substantial shortening of the C—C bond 
lengths are observed as the ring opens. Barrier heights for the ring 
opening of 1S and IT are calculated to be 18 and 19 kcal/mol, 
respectively (4 to 31G level). The results of these calculations are 
significantly different from those reported previously, and the differ- 
ences are discussed. The structures and ring-opening processes of 1S 
and 1T are compared with those reported for the cyclopropyl] cation 
and radical. 


11153 Acidities and basicities of carboxylic acids. Correlations 
between core-ionization energies, proton affinities, and gas-phase acid- 
ities. Smith, S.R.; Thomas, T.D. (Oregon State Univ., Corvallis). J. 
Am. Chem. Soc.; 100: No. 17, 5459-5466(16 Aug 1978). 

Core-ionization energies for a number of carboxylic acids and 
esters have been measured with the view of establishing the relative 
importance of initial-state charge distribution and final-state charge 
rearrangement in determining core-ionization energies, proton affin- 
ities, and gas-phase acidities. Results are reported for RCOOH (R = 
H, CHs, CFs, CF2H), for RCOOCHs (R = H, CHs, CFs), for 
RCOOGHs (R = H, CHs, CFs, CF2H, CFH2, CClH2, CBrHz), and 
for acetone and methyl carbonate. A linear correlation with slope - 
1.6 is found between core-ionization enegies and proton affinities for 
double-bonded oxygen. Compounds in which initial-state effects are 
important and those in which final-state effects are important fit the 
correlation line equally well. Although there is no simple correlation 
between anion proton affinity (the negative of acidity) and core- 
ionization energies, the data are consistent with an expected negative 
correlation when inductive effects are important and a positive 
correlation when relaxation is important. A quantitative analysis of 
these results is in good agreement with theoretical results obtained 
by Davis and Shirley. Correlations among the various core-ioniza- 
tion energies indicate that positive charge on a carboxyl group, 
whether produced by core ionization or by protonation, is extensive- 
ly delocalized by valence-electron rearrangement. 


11154 Some unusual oxidation products of 2,6-Di-tert-butyl-4- 
methylphenol. Benjamin, B.M.; Raaen, V.F.; Hagaman, E.W.; 
Brown, L.L. (Oak Ridge National Lab., TN). J. Org. Chem.; 43: No. 
15, 2986-2991(21 Jul 1978). 

The potassium permanganate oxidation of 2,6-di-tert-butyl-4- 
methylphenol(1), adsorbed on a stationary Celite phase, gives several 
interesting monomeric products i in low yields. These products were 
identified primarily by **C and *H NMR. The products of oxidation 
of 1 with performic acid and also with oxygen in alkaline ethanol are 
related and their structures and NMR spectral features are also 
discussed. 


11155 Carbon monoxide-hydrogen-water: reduction of anthra- 
cene, dihydroanthracene, and quinoline. Stenberg, V.I. (Univ. of 
North Dakota, Grand Forks); Wang, J.; Baltisberger, R.J.; Van 
Buren, R.; Woolsey, N.F.; Schiller, J.E.; Miller, D.J. J. Org. Chem.; 
43: No. 15, 2991-2994(21 Jul 1978). 

Anthracene is reduced by CO-H2O, CO-H2O-H2, or He at 
425°C and an initial pressure of 1500 psi to dihydroanthracene, 
1,2,3,4-tetrahydroanthracene, and methylbenzohydrindene. Hydro- 
cracked products and dimers are formed to a minor extent. The 
hydrogen donor solvent, tetralin, promotes rearrangement and 
cracking. Tetralin also increases the formation of 
methylbenzohydrindene, but does not influence the overall conver- 
sion. Ferrous sulfide promotes rearrangement and cracking while 
lowering the overall conversion. Sodium carbonate retards the reac- 
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tion. Dihydroanthracene disproportionates to anthracene and tetra- 
hydroanthracene under the reaction conditions. The principal reduc- 
tion product of quinoline under similar conditions is 1,2,3,4-tetrahy- 
droquinoline. Fragmented aniline derivatives, dimeric quinoline spe- 
cies, and methylated compounds are also found in the reaction 
mixture. Hydrogen is most effective as a reducing gas, and carbon 
monoxide must have water present to accomplish the reduction. Iron 
sulfide and sodium carbonate promote the carbon monoxide reduc- 
tions. 


11156 Refractive indices of transparent solvents. MacRae, R.A.; 
Arakawa, E.T.; Williams, M.W. (Oak Ridge National Lab., TN). J. 
Chem. Eng. Data; 23: No. 3, 189-190(Jul 1978). 

Values of refractive index have been obtained from observa- 
tions of critical angle at a Suprasil-solvent interface over the energy 
range 2.1 to 6.2 eV for the solvents n-hexane and methyl-, ethyl-, and 
isopropyl alcohol. Measurements were made at room temperature to 
an accuracy of +- 0.001. These data are required in the proper 
interpretation of various optical measurements. 


11157 Facile detritylation of nucleoside derivatives by using tri- 
fluoroacetic acid. MacCoss, M.; Cameron, D.J. (Argonne National 
Lab., IL). Carbohydr. Res.; 60: 206-209(1978). 

Facile detritylation of nucleoside derivatives by using trifluor- 
oacetic acid report describes the use of 1-butanol-trifluoroacetic 
acid(TFA) for hydrolyzing as” ote under very mild conditions. 
Detritylation of 3'-anhydro-1-(2,5-di-O-trityl-8-D- 
xylofuranosyl)uracil was sachin with 90%(v/v) aqueous 
TFA for 2m at room temperature to yield 2,3’-anhydro-1-(8-D- 
xylofuranosyl)uracil as the sole uv absorbing product. When these 
same conditions were applied to 2’-deoxy-5’-trityladenosine, exces- 
sive bond cleavage occurred. Problem was minimized by dilution of 
TFA with 1-butanol and terminating hydrolysis by rapid neutraliza- 
tion of the mixture with Bio-Rad 1 x 2(OH™ ) resin prior to evapora- 
tion of volatile materials. Overall yield of 2’-deoxyadenosine(sole uv 
absorbing product) was obtained, demonstrating the first detrityla- 
tion of an unsubstituted deoxyribonucleoside. For the deprotection 
of 5'-O-trityladenosine, 5'-O-trityluridine, 5’-O-tritylthymidine, and 
3’O-acetyl-2'deoxy-S'trityladenosine(6), the mixtures were processed 
for 30m by dilution with 1-butanol and evaporation of volatile 
product in vacuo, followed by partition between water and ether to 
yield the chromatographically pure nucleoside in the aqueous layer. 
Use of the ion-exchange resin to effect neutralization of the mixture 
was not necessary for these particular reactions. Glycosyl-bond 
cleavage in these particular reactions is relatively small, ca 5%. 


11158 Generalized oscillator strength for the transition A~ 'B/ 
sup 2u/X ~ A/sub 1g/ in benzene at initial kinetic energies 400 eV and 
500 eV. Klump, K.N.; Lassettre, E.N. (Carnegie-Mellon Univ., Pitts- 
burgh). Chem. Phys. Lett.; 51: No. 1, 99-104(1 Oct 1977). 

Generalized oscillator strengths, f, for the transition A'B/sub 
2u/ reverse arrow X'A/sub 1g/ in benzene, determined by electron 
impact methods, are reported as a function of the momentum 
change. At scattering angles down to 2.5° helium was used as the 
comparison gas. Determinations are also reported at theta = 0° using 
mercury as the comparison gas. The oscillator strength curve has 
both a minimum and a maximum due to the superposition of electric 
dipole and octupole transitions. The band envelope is studied and is 
shown to remain unchanged in shape but is shifted by h nus approxi- 
mately 0.065 eV with increasing angle due to the shift from electric 
dipole to octupole scattering. 


11159 Use of high resolution NMR spectroscopy for characteriz- 
ing petroleum sulfonates. Paper No. SPE 6600. Hsieh, W.C.; Shah, 
D.O. (Univ. of Florida, Gainesville). pp 121-130 of Proceedings of 
the international symposium on oilfield and geothermal chemistry. 
Dallas; Society of Petroleum Engineers of AIME (1977). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, CA, USA (27 Jun 1977). 

Natural petroleum sulfonates and synthetic sulfonates were 
characterized or "finger-printed” using high resolution NMR spec- 
troscopy. Natural petroleum sulfonates are produced by sulfonation 
of a selected petroleum fraction. Synthetic sulfonates are produced 
by sulfonation of alkylated benzenes or naphthalenes of the proper 
equivalent weights. Petroleum sulfonates usually contain unreacted 
oil, water, and salts in addition to the active petroleum sulfonate. 
Therefore, the quality and composition of similar petroleum sulfon- 
ates may be different if one considers the supply of a petroleum 
sulfonate at different time intervals or pooling of similar petroleum 
sulfonates obtained from different suppliers. Characterization of pe- 
troleum sulfonates generally includes (1) the average equivalent 
weight, (2) percentage of unreacted oil, water, and salts, (3) percent- 
age of active sulfonate, (4) pH and solubility of oil or water. A rapid 
and informative analysis or “finger-printing” of petroleum sulfonates 
can be done using high resolution NMR spectroscopy. The relative 
amount of water, the relative amounts of aromatic and aliphatic 
protons, the fine structure of the polar group and hydrocarbon 
chains can be determined by this method. About 20 different types of 
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petroleum sulfonates were analyzed using high resolution NMR 
spectroscopy. 


11160 Crystal structures, molecular structures, and absolute con- 
figurations of the hydrobromides of the aporphine alkaloids leucoxine 
and isoboldine. Brown, G.M.; Hall, L.H. (Oak Ridge National Lab., 
TN). Acta Crystallogr., Sect. B; 33: 2051-2057(1977). 

The X-ray crystal-structure analysis of leucoxine(I) hydrobro- 
mide (C20H2:0;N . HBr) completes the elucidation of the molecular 
structure of this alkaloid and establishes its absolute configuration as 
that of the S series of aporphines. The structure analysis of 
isoboldine(II) hydrobromide (C:9H2:04N . HBr) furnishes details of 
its molecular structure and confirms the absolute configuration (also 
S series) implied from the configurational assignment made previous- 
ly for its isomer isoboldine from an optical rotatory dispersion study. 
The twist from coplanarity about the central bond of the biphenyl 
moiety is approximately 14° in (I) . HBr and approximately 21° in 
(Il) . HBr (cf. approximately 30° in the N-methylbulbocapninium 
ion). The different twists result from the different substituents on the 
basic aporphine ring system. Both hydrobromides are orthorhombic 
(P2:2:2:) with Z = 4. Cell parameters [23 +- 1.5°C, lambda(CuKa,) 
= 1.54051 A] are: [((I) . HBr] a = 7.1929 (8), b = 18.3715 (24), c = 
13.8490 (9) A, D/sub c/ = 1.583 g cm™$ [(II) . HBr] a = 7.543 (1), b 
= 21.402 (2), c = 11.503 (1) A, D/sub c/ = 1.486 g cm™*. R(F) is 
0.030 for (I) . HBr ane 0.056 for (II) . HBr. E.s.d’s of bond lengths 
not involving H atoms are 0.003 to 0.005 A for (I) . HBr and 0.005 to 
0.011 A for (IT) . HBr. 3 tables, 3 figures. 


11161 Interaction of ions with polar neutrals: the momentum 
transfer collision frequencies of Na* with the C;H¢O isomers. Ridge, 
D.P. (Univ. of Delaware, Newark); Beauchamp, J.L. Chem. Phys. 
Lett.; 41: No. 2, 301-304(15 Jul 1976). 

The momentum transfer collision frequencies at 298 K of Na* 
with the seven C;HsO isomers determined from ion cyclotron reso- 
nance linewidths are reported. The collision frequencies increase 
markedly with dipole moment. The results are compared with 
several theories. 


11162 Trapped ion cyclotron resonance studies of symmetric 
electron- and proton-transfer reactions. McMahon, T.B.; Miasek, 
P.G.; Beauchamp, J.L. (California Inst. of Tech., Pasadena). Int. J. 
Mass Spectrom. Ion Phys.; 21: 63-71(1976). 

Trapped ion cyclotron resonance techniques have been used 
to study symmetric electron-transfer processes involving N2, CO and 
CO, and symmetric proton-transfer processes involving Hz, CH, and 
NHs. In most cases these reactions have been found to be fast and 
can be shown to be a very effective means of momentum transfer 
and energy relaxation. Comparisons of experimental and theoretical 
rate constants have been used to deduce models for electron- and 
proton-transfer reactions. 


ISOTOPE EFFECTS 


11163 Equilibrium isotope effect on hydrogen distribution be- 
tween carbon- and metal-bound sites. A neutron diffraction study of 
partially deuterated decacarbonyldihydriodomethylenetriosmium, Cal- 
vert, R.B.; Shapley, J.R.; Schultz, A.J.; Williams, J.M.; Suib, S.L.; 
Stucky, G.D. (Univ. of Illinois, Urbana). J. Am. Chem. Soc.; 100: No. 
19, 6240-6241(13 Sep 1978). 

Neutron diffraction and x-ray data are reported for the par- 
tially deuterated and undeuterated compound, H2Os3(CO)ioCH2. 
The structure was indexed in two possible space groups, P/sub nma/ 
(D'*/sub 2h/, no. 62) and the nonstandard P/sub n2/,a (P/sub na2/ 
,C°/sub 2v/, no. 33), based on the Laue symmetry and the systematic 
absences. The lattice parameters of a = 18.692(4), b = 10.250(5), 
and c = 8.918(8)A, were obtained by least-squares refinement of 12 
reflections in the range 20° <20<40° using Mo Ka x-radiation. The 
methylene carbon was determined to be equidistant between osmium 
I and osmium II even though these atoms are chemically nonequiva- 
lent. The geometry of the CHe ligand (not less than H-C-H= 
106(1)°) suggested that the CH» fragment is best described in terms 
of sp* hybridization. The solution of 'H NMR spectrum of the 
deuterated compound showed a preference for hydrogen over deu- 
terium in the metal hydride sites of both the methylene and methyl 
tautomers. For the methylene isomer, no difference in intensity 
between the two hydride sites or between the two methyl sites could 
be established. Several possible configurations are suggested for the 
dideuterated (d2) species and equilibrium constants relating to the 
methyl and methylene tautomers are estimated. Intramolecular bond 
distances are included. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 11176 


11164 Pt/SiO2. IV. Isotopic exchange between cyclopentane and 
deuterium. Inoue, Y.; Herrmann, J.M.; Schmidt, H.; Burwell, R.L. 
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Jr.; Butt, J.B.; Cohen, J.B. (Northwestern Univ., Evanston, IL). J. 
Catal.; 53: No. 3, 401-413(Jul 1978). 

Isotopic exchange between cyclopentane and deuterium, 
mostly at 81°C, has been investigated on a set of 10 Pt/SiO: catalysts 
whose percentages exposed ranged from 6.3 to 81%. The standard 

retreatment, O2, 300°C; He, 300°C; He 450°C with cooling in 
elium, leads to turnover numbers for formation of exchanged 
cyclopentanes, which decline by a factor of less than 2 as the 
percentage exposed increases from 6.3 to 63.5% and then at 81% rise 
to about the value for 6.3%. Selectivity to various exchanged species 
varies with percentage exposed and, in particular, Dg/Dio (the ratio 
of initial yields of dg and dio) decreases substantially as the percent- 
age exposed increases. This suggests that exchange of the hydrogen 
atoms on both sides of the cyclopentane ring proceeds mainly via 
formation of a,a-diadsorbed cyclopentane on catalysts with a small- 
er percentage exposed and by rollover on catalysts with a large 
percentage exposed. Other pretreatment conditions such as On, 
°C; He, 100°C and On, 300°C; He, 450°C with cooling in 
hydrogen give larger structure sensitivites for activity and different 
selectivities. Catalysts deactivate rather rapidly but with little 
change in selectivity. Deactivation is accompanied by the formation 
of carbonaceous residues. C/Pt/sub s/ becomes approximately 0.5 
and the activity declines 10% in about 10 min on stream. Ninety 
percent or more of the carbon in the residue occurs in a cyclopen- 
tane structure because 90% of the carbon is removed as cyclopen- 
tane by hydrogen at 100°C. Repetition of the standard pretreatment 
regenerates the initial activity and selectivity. 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 9864, 11169 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 11171, 11224 


11165 Gas phase photolysis of ethyl bromide at 253.7 nm. Frank, 
A.J.; Hanrahan, R.J. (Univ. of Florida, Gainesville). J. Phys. Chem.; 
82: No. 20, 2194-2199(5 Oct 1978). 

The photolysis of ethyl bromide was studied at 100 torr and 
23°C using 253.7-nm radiation. In the pure system between 60 and 
90 s at an absorbed light intensity of 8.3 x 10'* quanta/cm® s the 
major products and their respective quantum yields are as follows: 
hydrogen bromide, 0.26; ethane, 0.40; ethylene, 0.028; 1,1-dibro- 
moethane, 0.102; 1,2-dibromoethane, 0.0092; vinyl bromide, 0.009; 
1,1,2-tribromoethane, 0.0027; methane, 0.00052; and methy! bromide, 
0.00091. When 5 mol % oxygen is added, the quantum yields in this 
time period become the following: hydrogen bromide, 0.47; ethane, 
0.00032; ethylene, 0.0081; 1,1-dibromoethane, 0.0040; 1,2-dibro- 
moethane, 0.022; vinyl bromide, 0; 1,1,2-tribromoethane, 0; methane, 
0.0001; and methyl bromide, 0.091. Bromine is also formed with a 
quantum yield of 0.22. At long photolysis times the HBr and C2H, 
go into a stationary state, and the main photolysis products are C2H¢ 
and 1,1-C2:H,Br2 with quantum yields of 0.24 and 0.17, respectively. 
The behavior of the system is interpreted based on a model involv- 
ing C—Br rupture as the main primary process (phi = 0.8) with a 
substantial contribution of HBr elimination (phi = 0.2). Primary 
C2Hs; . and Br . fragments abstract hydrogen from the substrate to 
produce mainly the 1-C,H,Br. radical. Net product formation in- 
volves reaction of radical species with Br2 (present at low, steady- 
state concentration <10~° M), Br. atoms, or HBr. The dynamic 
behavior of the system was investigated by computer simulation and 
compared with experimental results. 2 tables, 7 figures. 


11166 Simulating photosynthetic quantum conversion. Calvin, M. 
(Univ. of California, Berkeley). Acc. Chem. Res.; 11: No. 10, 269- 
374(Oct 1978). 

Report reviews attempts to duplicate the process of photosyn- 
thesis using a physical system wherein the two quantum acts are 
separated in space. Included is a brief description of the natural 
photosynthetic systems with special emphasis on the lamellar or 
membrane system. The chemistry of artificial photosynthesis is dis- 
cussed in terms of a photosynthetic electron-transfer system involv- 
ing a phase boundary, a sensitizer, a sink, another phase boundary, 
sensitizer, and a source. Criteria for the choice of a sensitizer 
(dyestuff) and the method of construction of a semiconductor with 
the appropriate band gap are outlined. The author concludes with a 
discussion of photoelectron transfer across a phase boundary, and 
states that this essential feature of the natural photosynthetic mem- 
brane must be duplicated in any artificial system. 43 references, 8 
figures. 


11167 Radiationless deactivation of benzophenone triplets in aro- 
matic solvents. Characterization of transient intermediates in the 
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presence of diphenyl ether. Small, R.D. Jr.; Scaiano, J.C. (Univ. of 
Notre Dame, IN). J. Phys. Chem.; 82: No. 19, 2064-2066(21 Sep 
1978). 

Triplet benzophenone has a lifetime of 160 +- 20 ns in neat 
diphenyl! ether at room temperature. The fast decay is the result of 
the formation of an adduct, which we have detected directly using 
laser flash photolysis techniques. The adduct shows a band with 
lambda/sub max/ approximately equal to 440 nm and decays with 
first-order kinetics and k = 7.5 x 10*s™' 


11168 Charge separation in photoinitiated electron transfer reac- 
tions induced by a polyelectrolyte. Meyerstein, D.; Rabani, J.; Mathe- 
son, M.S.; Meisel, D. (Argonne National Lab., IL). J. Phys. Chem.; 
82: No. 17, 1879-1885(24 Aug 1978). 

When uncharged molecules quench the luminescence of 
Ru(bpy)s/sup 2+*/ by electron transfer to the quencher, the addi- 
tion of poly(vinyl sulfate) (PVS) may, through its potential field, 
affect the rate of quenching, enhance the net separated charge yield, 
and slow the back reaction of the separated photoredox products. In 
all such cases that we have studied the quenching rate in the 
presence of PVS was reduced to about 60% of the rate measured in 
the absence of PVS. For two neutral species, iron(III) nitrilotriace- 
tate (Fe NTA) and cobalt(III) acetylacetonate (Co(acac)s), photore- 
duction of the quencher was observed, and the redox yield escaping 
geminate recombination was substantially increased by added PVS. 
In the case of FeNTA the rate of the bulk back reaction was not 
changed appreciably by the presence of PVS owing to the rapid 
neutralization of Fe(NTA)~ by protonation. For Co(acac)s the rate 
of the bulk back reaction was decreased by several orders of 
magnitude and the back reaction was shown to occur via the enolate 
form of the ligand which is released to the bulk solution. 4 figures, 4 
tables. 


11169 Chemically derivatized n-type semiconducting germanium 
photoelectrodes. Persistent attachment and photoelectrochemical activ- 
ity of ferrocene derivatives. Bolts, J.M.; Wrighton, M.S. (Massachu- 
setts Inst. of Tech., Cambridge). J. Am. Chem. Soc.; 100: No. 17, 
5257-5262(16 Aug 1978). 

Attachment of trichlorosilylferrocene (I) and _ (i,1’- 
ferrocenediy])dichlorosilane (II) to pretreated n-type Ge surfaces by 
hydrolytic reaction is described. Characterization of the derivatized 
surface by cyclic voltammetry in C;.HsOH or CHsCN solutions of 
0.1 M [n-BusNJCIO, shows persistently attached electroactive 
groups. Cyclic waves persist for hundreds of scans between oxidized 
and reduced form of the attached electroactive species. The position 
of the anodic current peak depends on the illumination intensity, 
though an anodic peak does obtain in the dark at approximately 0.5 
V vs. SCE for attached I or II. Illumination moves the anodic peak 
by up to approximately 200 mV more negative, consistent with 
expected photoeffects for an n-type semiconductor. Comparison of 
the derivatized electrode with a naked n-type Ge photoelectrode 
exposed to electrolyte solutions of ferrocene shows that the interface 
energetics and kinetics are essentially unchanged by the surface 
derivatization. Conversion of light to electricity using an n-Ge-based 
photoelectrochemical cell is possible, but output parameters are very 
low for an electrolyte solution containing ferrocene and ferricenium. 
10 figures. 


11170 Sensitive, absolute, and time-resolved method for the study 
of reactive atoms. Grossman, L.W.; Hurst, G.S.; Kramer, S.D.; 
Payne, M.G.; Young, J.P. (Oak Ridge National Lab., TN). Chem. 
Phys. Lett.; 50: No. 2, 207-209(1 Sep 1977). 

Laser techniques for the production of free atoms at time t = 
0 and their detection at t > 0 have been developed to measure the 
diffusion of Cs atoms in Ar and the reaction of Cs with O: in Ar gas. 
3 figures. 


RADIATION CHEMISTRY 


11171 (NSRDS-NBS—S9) Selected specific rates of reactions of 
transients from water in aqueous solution. III. Hydroxyl radical and 
perhydroxyl radical and their radical ions. Ross, F.; Ross, A.B. (Notre 
Dame Univ., IN (USA). Radiation Lab.). Jan 1977. Contract EY-76- 
C-02-0038. 122p. Dep. NTIS, PC A06/MFAO1. 

Rates of reactions of OH and HO, with organic and inorganic 
molecules, ions and transients in aqueous solution have been tabulat- 
ed, as well as the rates for the corresponding radical ions in aqueous 
solution (O~ and O,~). Most of the rates have been obtained by 
radiation chemistry methods, both pulsed and steady-state; data from 
photochemistry and thermal methods are also included. Rates for 
over one thousand reactions are listed. 


11172 Radiation products and tunneling process in ionic glasses. 
I, Radiation products and recombination in undoped nitrate and ace- 
tate glasses. Barkatt, A. (Purdue Univ., West Lafayette, IN); Angell, 
C.A.; Miller, J.R. J. Phys. Chem.; 82: No. 20, 2143-2148(5 Oct 1978). 
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Ionizing radiation acts on 3 : 2 KNOs—Ca(NOs) glasses to 
produce a simple hole center, the NOs radical, and an excess 
electron center, which is probably the NOs; radical. At 297°K, 
10~*s after a 4-ns pulse of radiation a yield of 3.2 +- 0.2 ion pairs is 
found per 100 eV of absorbed energy. The ion pairs recombine, as 
observed by following the red absorption of NOs (lambda/sub max/ 
615 nm), from 10~* to 10? s. Diffusion of the reacting species is 
involved above the glass transition temperature (T/sub g/ = 
341°K), while electron tunneling seems to be the main mechanism 
below T/sub g/. The reaction is weakly temperature dependent (E/ 
sub A/ approximately equal to 3 kcal) from 77 to 260°K, but E/sub 
A/ jumps to approximately 18 kcal above 260°K. These results are 
discussed in terms of modern electron-transfer theories, which pre- 
dict such a transition from weak to strong activation. Acetate glasses 
showed no detectable radiation coloration in the visible, and only a 
small, decaying absorption in the near UV. 2 figures, 37 references. 


11173 Theory of the chemical effects of high-energy electrons. 
Magee, J.L.; Chatterjee, A. (Lawrence Berkeley Lab., CA). J. Phys. 
Chem.; 82: No. 20, 2219-2226(5 Oct 1978). 

The general nature of radiation chemical yields arising from 
electron irradiations is examined. A relationship between the G 
value of an arbitrary radiation product and the initial electron energy 
(greater than 20 keV) in the form of an integro-differential equation 
is derived. G values for the water decomposition products in acid 
solution are obtained by numerical solution of the equation and the 
use of a model. A differential equation equivalent to the integro- 
differential equation for the case of Rutherford scattering is intro- 
duced and an approximate analytical solution is found (eq 10). The 
latter turns out to be in agreement with the numerical solution of the 
integro-differential equation obtained with the more accurate 
Moeller cross section. Experimental data for ferrous sulfate oxida- 
tion (Fricke dosimeter) are examined and found to be in agreement 
with the relationships obtained here. Primary yields of the water 
decomposition products are also given. 4 figures, 2 tables, 35 refer- 
ences. 


11174 Chemical effects of fission recoils. III. Relaxation times of 
processes leading to ethyl radicals. Meisels, G.G.; LaVerne, J.A.; 
Richardson, W.B.; Hsieh, T.C. (Univ. of Nebraska, Lincoln). J. Phys. 
Chem.; 82: No. 20, 2231-2234(5 Oct 1978). 

The formation of n-butane in the fission-recoil induced radiol- 
ysis of gaseous ethylene in the presence of small quantities of oxygen 
is interpreted by competition between radical combination in the 
track, radial diffusion, and radical removal by oxygen. The differen- 
tial equations describing these reactions are solved and fitted to 
experiment by adjusting the initial mean track radius, r/sub i/, until 
calculations and observations agree. r/sub i/ is found to be substan- 
tially larger than the radius for physical energy deposition by prima- 
ry interaction of the recoiling fi fs ssion fragment or the radius within 
which secondary electrons (delta rays) deposit their energy. It is 
proposed that this is largely the result of diffusive spread of precur- 
sors to ethyl radical formation. These must survive for approximate- 
ly 10-* s before competition for second-order disappearance sets in. 
The functional form of the dependence of r/sub i/ on the reciprocal 
square root of the density is consistent with this postulate. 2 figures, 
1 table. 


11175 Pulse radiolysis with 7H* and ‘He. Fast and slow 
formation of Fe** in acidic Fe** solutions. Sauer, M.C. Jr.; Hart, E.J.; 
Naleway, C.A.; Jonah, C.D.; Schmidt, K.H. (Argonne National 
Lab., IL). J. Phys. Chem.; 82: No. 20, 2246-2248(5 Oct 1978). 

The fast (< <1 ms) and slow (approximately 1 s) components 
in the formation of Fe** in both aerated and deaerated 0.8 N H2SOs, 
0.01 M FeSO, solutions irradiated with *H* (52 MeV/cm) and 
*He** (220 MeV/cm) are measured. These component G(Fe* ) 
values lead to values for G(H) + G(OH) and G(H2O2) at LET’s of 
52 and 220 MeV/cm. The results are in agreement with the expecta- 
tion based on previous experiments that G(H) + G(OH) decreases 
and G(H2O2) increases with increasing LET due to the increase in 
the density of transient species in the track with increasing LET. 
Comparisons are made of the experimental results with results calcu- 
lated via two different diffusion-kinetics formulations. A better fit is 
obtained using a model in which the energy deposition by energetic 
delta rays is approximated as being spatially independent of the track 
core. | table, 2 figures. 


11176 Tritium exchange reactions on irradiated silica gel. II. 
Studies on the mechanisms of labeling of saturated hydrocarbons and 
halocarbons. Cottrell, A.C.; Matthews, M.K.; Odell, A.L. (Univ. of 
Auckland, New Zealand). J. Phys. Chem.; 82: No. 20, 2235-2239(5 
Oct 1978). 

The quantity of tritium gas sorbed on to y-irradiated silica gel 
has been measured by a "H/T? titration’’ procedure which utilizes 
the hydrocarbon-labeling power of tritium sorbed on to color cen- 
ters in the gel. Some 14% of the sorbed tritium is incorporated into 
2-methylbutane whereas 50% is incorporated into 2-chloro-2-meth- 
ylbutane. These incorporations take place preferentially in the 
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methyl groups adjacent to tertiary carbon atoms. Tritium sorbed on 
to silica gel as tritiated water and present as Si—OT shows little 
exchangeability with hydrocarbons. A mechanism involving tritium 
activation by a positive hole located on an oxygen atom adjacent to 
an aluminum atom and carbonium ion production in the hydrocar- 
bon substrate on the aluminum atom is proposed. 4 figures, 1 table. 


11177 Charge-pair distribution and recombination kinetics. The 
role of non-gaussian diffusion. Hamill, W.H. (Univ. of Notre Dame, 
IN). J. Phys. Chem.; 82: No. 19, 2073-2077(21 Sep 1978). 

Charge-pair recombination is sometimes accompanied by lu- 
minescence, the intensity of which usually depends upon time ac- 
cording to the Debye—Edwards equation, I = at~/sup m/, with a 
and m constant. For Coulombically correlated charge pairs this 
simple equation contains both the initial radial distribution and also 
the transport mechanism. The rate of recombination is expected to 
have the same time dependence for otherwise comparable nonlu- 
minescent systems, with the integrated rate laws depending upon m 
< 1,m = 1, and m > 1, with no special significance attaching to the 
case m = 1. The transport mechanism is expected to involve 
electron hopping in medium temperature solids with a time-depend- 
ent mobility or diffusion coefficient. In liquids, diffusion will be 
classical. Data for rates of recombination for polar and nonpolar 
systems over a range of temperature have been examined. For many 
systems the surviving population n is described by n = a integral t™/ 
sup m/ dt from t to infinity. It is a consequence that the radial 
distribution is given by d In n/d In R = constant. 


11178 Formation and reactivity of the amino radical. Neta, P.; 
Maruthamuthu, P.; Carton, P.M.; Fessenden, R.W. (Univ. of Notre 
Dame, IN). J. Phys. Chem.; 82: No. 17, 1875-1878(24 Aug 1978). 

The amino radical has been produced by reaction of the OH 
radical with ammonia in irradiated aqueous solutions. At pH 11.4 the 
unprotonated radical, NHe, is produced with a rate constant k = (9 
+- 1) x 107 M™' s', while in acidic solution the corresponding 
reaction of OH with NH,* is too slow to be observed. The SO,” and 
PO,? radicals are found to react more slowly with NHs than does 
OH. It is concluded that these radicals react with ammonia by 
hydrogen abstraction and not by electron transfer oxidation. The 
method is not useful for the production of the protonated NH3* 
radical. The subsequent reactions of NHe2 are followed by monitor- 
ing the kinetics of formation of the more strongly absorbing radical 
products. Rate constants for the reactions of NH with various 
substituted phenoxide ions have been measured; with phenoxide 
itself at pH > 11, k = 3.0 x 10° M~'s~* These rate constants are 
strongly affected by the ring substituent. When the rates are plotted 
against the Hammett sigma values, a slope corresponding to rho 
approximately = -3.3 is derived. The mechanism is considered to be 
oxidation of the phenoxide ions by electron transfer. Although the 
NHzp radical was found to be relatively unreactive toward addition 
to benzene, its adduct radical to the fumarate anion has been ob- 
served by ESR. The NHzp radical may also be produced by reaction 
of e~/sub ag/ with NH2OH. An attempt was made to generate the 
NHs* radical in the corresponding reaction with the acid form of 
hydroxylamine, * NHsOH, which is especially fast. On the basis of 
several pieces of evidence, we postulate that NHs3* cannot be the 
main product of this reaction but that * NHsOH splits preferentially 
into the OH radical and NHs. 1 table, 1 figure. 


11179 Reactivity of arylcarbenium ions with alkylamines and 
ammonia in solutions. Kinetic effect of cyclopropyl! substitution. Sol- 
vent effect. DePalma, V.M.; Wang, Y.; Dorfman, L.M. (Ohio State 
Univ., Columbus). J. Am. Chem. Soc.; 100: No. 17, 5416-5419(16 Aug 
1978). 

Rate constants have been determined for some selected reac- 
tions of arylcarbenium ions with trialkylamines and ammonia in 
three chlorinated hydrocarbon solvents. They were obtained by 
pulse radiolysis which permits the direct optical observation of the 
transient and its reactions in real time. Included among these are the 
reactions of a-cyclopropyl- and a,a-dicyclopropylphenylcarbenium 
ion. Cyclopropy! substitution is found to produce only a very small 
kinetic effect. A significant solvent effect is found for only small 
changes in solvent properties. The results are considered with regard 
to the relationship between the reactivity of a carbocation and its 
solvolytic rate. 2 tables, 4 figures. 


11180 Radiation-induced cationic polymerization of isobutylene- 
isopene systems: advantages and disadvantages compared to catalytic 
initiation. Williams, F. (Univ. of Tennessee, Knoxville); Shinkawa, 
A.; Kennedy, J.P. J. Polym. Sci.; No. 56, 421-430(1976). 

The cationic copolymerization of isobutylene (1) with iso- 
prene (2) has been induced by y-irradiation of dry comonomer 
systems in bulk. Although the polymer conversion per unit dose is 
reduced about a thousand-fold by the addition of 3 mole % isoprene 
to isobutylene, the molecular weight of the copolymer is comparable 
to that of the homopolymer of isobutylene prepared at the same 
polymerization temperature. The copolymer composition corre- 
sponds closely to that of the monomer feed up to 7.1 mole % 
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isoprene. The results are consistently accounted for by postulating 
that the slow step in the kinetic chain is the cross-propagation 
reaction described by the rate constant k/sub p21/ with an estimated 
value of 3 x 10®M~'sec™! at 0°C, this constant being much less than 
k/sub p12/ similarly ordered k/sub pll/ = 1.5 x 10°M™~'sec”*. The 
viscosity-average molecular weights of the radiation-induced copo- 
lymers are about a factor of ten higher than those produced by BFs, 
AIEtCh, and AlCls at the same polymerization temperature. This 
effect is similar to that observed previously for the homopolymers of 
isobutylene and is attributed to the free-ion character of the radi- 
ation-induced polymerization. Despite this advantage enjoyed by the 
y-irradiation method, it is subject to various practical limitations, of 
which the foremost is the inability to tolerate suitable solvents such 
as methyl chloride without sacrificing a large reduction in polymer- 
ization rate. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 11174 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 11552, 11553 


11181 (MLM—2570) Alternative methods for proportional equa- 
tions in plutonium chemistry. Silver, G.L. (Mound Lab., Miamisburg, 
OH (USA)). 15 Nov 1978. Contract EY-76-C-04-0053. 21p. Dep. 
NTIS, PC A02/MF AOl1. 

Two alternative optimization algorithms suitable for solving 
plutonium equilibrium problems by the method of proportional 
equations are proposed. An argument is deduced suggesting that a 
preselected, arbitrary potential need not correspond to the true end 
point potential in the coulometric titration of plutonium. The possi- 
bility of an invariable path in plutonium disproportionation reactions 
is suggested. 


11182 (UCRL—52000-78-9, pp 19-29) Rapid nuclear chemistry 
for determining the properties of short-lived fission products. Sep 
1978. 

In Energy and technology review. 

Automatic systems were developed for rapid chemical isola- 
tion and spectroscopic analysis of short-lived fission products. Using 
both batch- and continuous-mode systems, nuclear properties could 
be measured with a speed and accuracy unattainable by conventional 
chemistry. From the data bases thus obtained, new information are 
being derived on decay properties and fission yields that is applicable 
to nuclear power safety, explosion diagnostics, and understanding of 
fundamental nuclear properties. 6 figs., 2 tables. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


11183 (SAND—78-1509) Frank-Kamenetskii problem revisited. 
Part I. Boundary conditions of the first kind. Gill, W.; Donaldson, 
A.B.; Shouman, A.R. (Sandia Labs., Albuquerque, NM (USA)). Nov 
1978. Contract EY-76-C-04-0789. 43p. Dep. NTIS, PC A03/MF 
AOl. 

Portions of document are illegible. 

The classical steady-state thermal ignition problem in the 
three one-dimensional geometries is considered. The well-known 
method of expanding the exponent first suggested by Frank-Kamen- 
etskii is modified. Instead of an expansion of the exponent about the 
boundary temperature, it is normalized by the maximum temperature 
and then expanded. Analytical expressions are obtained for the 
critical conditions that will allow the handling of more complex 
boundary conditions. The results are compared with the existing 
exact and numerical solutions. 14 figures, 1 table. 


11184 Aerodynamic and diluent effects on the emission of nitro- 
gen oxides from hydrocarbon diffusion flames. Gollahalli, S.R. (Univ. 
' — Norman). Can. J. Chem. Eng.; 56: No. 4, 510-514(Aug 
1978) 

An experimental study of the quantities of oxides of nitrogen 
produced in hydrocarbon gas jet flames in concentric and cross-flow 
air streams is presented. It is seen that the strucutre of flames has a 
strong influence on the quantities of NO and NO» generated in 
diffusion flames. Increases in jet velocity result in the increase of NO 
and NO: emitted from flames in concentric air streams. However, air 
stream velocity has opposite effects on the yields of NO and NO, 
from flames in cross-flows. Additions of diluent to jet and air streams 
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decrease NO and NO: in both concentric and cross-flow air streams. 
The implications of scaling these results to full-size flare stack flames 
have been discussed. 


11185 Thermal propagation of flame fronts in homogeneous gas- 
eous mixtures. Lyubchenko, I.S. Dokl. Akad. Nauk SSSR; 235: No. 
4-6, 800-803(Aug 1977). 

Translated from Dokl. Akad. Nauk SSSR; 235: No. 5, 1096- 
1098(Aug 1977). 

Flame propagation in gases is analyzed by taking rigorously 
into account the phenomenon of the boundary layer. The asymptotes 
of the structure of a flame front (spatial distributions of the tempera- 
ture, reactant concentrations, and evolution of heat) are derived. 
(JSR) 


ENGINEERING 


REFER ALSO TO CITATION(S) 9523 


11186 (UCRL—50016-78-2) Mechanical Engineering Depart- 
ment quarterly review, April—June 1978. Stone, R.G.; Bathgate, 
M.B. (eds.). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 30 Jun 1978. Contract W-7405-ENG-48. 49p. Dep. 
NTIS, PC A03/MF AO1. 

The review is presented in sections on x-ray spectrograph 
development, sampling of gases in a post shot cavity, oil shale retort 
heat losses, development of an automated thermocouple, seismic 
engineering, testing fuel rod casks, and nuclear materials control. A 
separate abstract was prepared for each section. (JRD) 


11187 (UCRL—52000-78-9) Energy and technology review. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Sep 1978. Contract W-7405-ENG-48. 46p. Dep. NTIS, PC A03/MF 
AOl. 

A separate abstract was prepared for the four sections of the 
review. (TFD) 


GENERAL ENGINEERING 


11188 (UCRL—13865) Improving design problem representa- 
tions. Nevill, G.E. Jr.; Marmo, J. (Florida Univ., Gainesville 
(USA)). Apr 1978. Contract W-7405-ENG-48. 25p. (CONF- 
781202—6). Dep. NTIS, PC A02/MF AO1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 


Evidence ——- that a designer's effectiveness at identify- 
ing key problem features and at generating innovative solution 
alternatives for problems is strongly influenced by the representa- 
tions or “languages” utilized. The general design task with emphasis 
on search processes was examined. Desirable features of effective 
searches and of alternative representations which support them are 
suggested. A variety of representation approaches are outlined to- 
gether with a proposed strategy for selecting or improving represen- 
tations during a design effort. It is hoped that these results provide 
the designer with a richer repertoire as representation alternatives as 
well as guidance for their use. Awareness of the concepts outlined 
and use of the techniques suggested should strengthen a designers 
ability to generate innovative solutions to existing problems as well 
as deal effectively with new ones. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 11259, 11273, 11274, 11275, 
11393, 11397, 11413 


11189 (BDX—613-2039) Cooling aluminum molds using heat 
pipes. Final report. Hahn, D.R. (Bendix Corp., Kansas City, MO 
(USA)). Dec 1978. Contract EY-76-C-04-0613. 49p. Dep. NTIS, PC 
A03/MF AOl1. 

A system has been developed to provide zone cooling and 
more efficient heat removal from an aluminum mold used to make a 
polyurethane foam part. Heat removal with heat pipes and forced 
convection was four to six times faster than cooling without heat 
pipes in still air. Tests are planned to determine if zone cooling will 
reduce shrinkage depressions in parts fabricated in this mold. 


11190 (DOE/ET—0058-1, pp 176-189) Capsule design for irra- 
diation of fatigue crack propagation specimens in ORR. Watson, H.E.; 

Sprague, J.A.; Michel, D.J. (Naval Research Lab., Washington, 
DC). Aug 1978. 
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In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

The capsule has been designed to allow the irradiation of 
fatigue crack propagation specimens with the 0.5T compact tension 
(0.5T CT) geometry at elevated temperatures in the high-flux region 
of the ORR core. Temperature control will be achieved by a balance 
between gamma heat generation in the specimens and heat loss to the 
reactor cooling water through an externally controlled variable gas 
gap. The design of the ORR capsule has been derived from NRL 
capsules used to irradiate reactor pressure vessel steels in a number 
of research reactors, with modifications to the geometry to allow for 
the high gamma heating rate encountered in the core of ORR. The 
first assembly of this design will be irradiated as experiment MFE-3, 
scheduled for insertion in ORR by the end of FY 78. 


11191 (GEPP-TIS—387) Ultrasensitive leak detection. Winkel- 
man, C.R.; Davidson, H.G. (General Electric Co., St. Petersburg, 
FL (USA). Neutron Devices Dept.). 6 Oct 1978. Contract EY-76-C- 
04-0656. 9p. Dep. NTIS, PC A02/MF AO1. 

The objective of this investigation was to develop a method 
of detecting leaks to a sensitivity of 1.0 x 10~'* std/cm*/s in vacuum 
devices and to develop a qualifiable standard leak to provide system 
calibration at this leak rate. The development work demonstrated 
that minimum detectable leak rates of 6.5 x 107 '* std/cm*/s and 5.5 x 
10~** std/cm*/s are possible for respective analog and digital mea- 
surement modes. 


11192 (ORNL/CSD/TM—48) Diffusion into a hollow cylinder. 
Tolliver, J.S.; Reeves, M. (Oak Ridge National Lab., TN (USA)). 
Oct 1978. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

A completely general solution to the problem of diffusion into 
a hollow cylinder was obtained. When one of the dimensions of the 
cylinder, either length or radius, is large compared to the other, one 
of the two infinite series of this solution converges slowly and is not 
suitable for practical application. For these situations two alternate 
solutions, utilizing rapidly converging series, were obtained. Both 
the concentration distribution and the total uptake as functions of 
time are considered. A number of specializations are used to show 
that the solutions are reducible to the cases of a finite solid cylinder, 
an infinite solid cylinder, an infinite plate, and an infinite hollow 
cylinder. Finally, several examples are given to show the efficacy of 
these solutions. 


11193 (SAND—78-0422) HONDO II: a finite element computer 
program for the large deformation dynamic response of axisymmetric 
solids. Key, S.W.; Beisinger, Z.E.; Krieg, R. (Sandia Labs., Albu- 
querque, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 99p. 
Dep. NTIS, PC A05/MF AOl. 

HONDO is a finite element method computer program de- 
signed to calculate the large deformation elastic and inelastic tran- 
sient dynamic response of two dimensional solids. To accommodate 
a wide variety of applications, finite strain calculations are incorpo- 
rated. Spatially, the program employs a four node isoparametric 
quadrilateral element. In time, the program performs the integration 
using a central difference method time integrator. Since the time 
integration scheme is only conditionally stable with respect to step 
size, the program continuously monitors the step size and adjusts it 
to keep the calculation stable. The program contains five material 
subroutines covering elastic, viscoelastic, elastic-plastic, crushable 
foam, and soil behavior. Initial conditions on velocity but not 
displacement are allowed. Pressure loadings are allowed. Thermal 
loads are not implemented. The program functions entirely in core, 
and because no stiffness matrices are calculated and stored, rather 
large problems are easily accommodated. 


11194 (UCRL—80909) Failure analysis of composites with stress 
gradients, Wu, E.M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 23 Aug 1978. Contract W-7405-ENG-48. 14p. 
(CONF-780916—2). Dep. NTIS, PC A02/MF AOI1. 

From Seminar on fracture of composite materials; Riga, 
USSR (4 Sep 1978). 

In technical applications of composites, there exists a need to 
analyze composite strength in terms of stress gradients such as 
cracks, cutouts, and concentrated loads. Traditional continuum stress 
analysis cannot fully reconcile the interaction of the stress gradient 
and the local heterogeneity of fiber matrix and lamination. An 
adaptation of the statistical strength theory is presented to analyze 
the effect of stress gradients by explicit relation to the intrinsic 
strength variability of the composite. This method is suitable for 
failure analysis of composites under a general state of stress without 
employing an arbitrary averaging parameter. 


11195 (Y/DA—7751) Development of a one-microinch (250 A) 
spindle for diamond turning of optics. Casstevens, J.M. (Oak Ridge Y- 
12 Plant, TN (USA)). 31 Aug 1978. Contract W-7405-ENG-26. 22p. 
(CONF-780829—7). Dep. NTIS, PC A02/MF AOl1. 
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From 22. symposium and instrument display; San Diego, CA, 
USA (28 Aug 1978). 

A submicroinch spindle accuracy is a requirement in achiev- 
ing the capability to machine large-diameter optics to better than a 
125-nm (5-yin.) contour accuracy. A 100-mm (4-in.)-radius air-bear- 
ing spindle with the capacity to carry a load of 880 N (200 Ibf), 
centered at a distance of 305 mm (12-in.) from the spindle faceplate, 
has been assembled and tested. Performance of the upgraded spindle 
has been evaluated. A 152-mm (6-in.)-radius air-bearing spindle, 
capable of carrying a 2640-N (600-lbf) load centered 152 mm (6-in.) 
from the spindle faceplate, has been fabricated and is now being 
assembled. Diamond machining of journal-bearing surfaces to better 
than a 125-nm (5-pin.) roundness error was used to achieve the 
desired spindle accuracy. A disc-type eddy-current motor has been 
designed, fabricated, and tested in efforts to improve the spindle 
drive system. 


11196 (Y/DA—7758) Diamond turning optical surfaces on elec- 
troless nickel. Casstevens, J.M.; Daugherty, C.E. (Oak Ridge Y-12 
Plant, TN (USA)). 31 Aug 1978. Contract W-7405-ENG-26. 17p. 
(CONF-780829—8). Dep. NTIS, PC A02/MF AOI. 

From 22. symposium and instrument display; San Diego, CA, 
USA (28 Aug 1978). 

An explanation of the electroless nickel plating process is 
given and important metallurgical and mechanical properties of the 
plating are discussed. Optical applications of electroless nickel are 
described. Machinability tests were conducted with variations in 
types of plating, thickness of plating, types of substrates, and heat 
treatment of the plating; results of the testing program are presented. 


11197 (Y/DA—7982) Linear-induction-motor slide drive. Bark- 
man, W.E. (Oak Ridge Y-12 Plant, TN (USA)). 17 Aug 1978. 
Contract W-7405-ENG-26. 16p. (CONF-781025—4). Dep. NTIS, 
PC A02/MF AOl1. 

From Instrument Society of America meeting; Philadelphia, 
PA, USA (16 Oct 1978). 

A linear-induction-motor drive system has been developed on 
a test bed that utilizes an air-bearing slide, laser interferometer 
feedback, and a microprocessor-based servo system. Static and dy- 
namic positioning accuracies of +-7.7 nm (+-0.3 pin.) have been 
demonstrated. 


11198 Computation of the weight function from a stress intensity 
factor. Petroski, H.J. (Argonne National Lab., IL); Achenbach, J.D. 
Eng. Fract. Mech.; 10: No. 2, 257-266(1978). 

A simple representation for the crack-face displacement is 
employed to compute a weight function solely from stress intensity 
factors for a reference loading configuration. Crack face displace- 
ments given by the representation are shown to be in good agree- 
ment with analytical results for cracked tensile strips, and stress 
intensity factors computed from the weight function agree well with 
those for edge cracks in half planes, radial cracks from circular 
holes, and radially cracked rings. The technique involves only 
simple quadrature and its efficacy is demonstrated by the example 
computations. 


11199 Sliding-gate valve. Usnick, G.B.; Ward, G.T.; Blair, H.O.; 
Roberts J.W.; Warner T.N. (to Dept. of Energy). US Patent Appli- 
cation 851,330. 14 Nov 1977. 9p. 

A novel valve of the slidable-gate type is described. The 
valve is designed especially for long-term use with highly abrasive 
slurries. The sealing surfaces of the gate are shielded by the valve 
seats when the valve is fully open or closed, and the gate-to-seat 
clearances are swept with an inflowing purge gas while the gate is in 
transit. A preferred form of the valve includes an annular valve body 
containing an annular seat assembly defining a flow channel. The 
seat assembly comprises a first seat ring which is slidably and 
sealably mounted in the body, and a second seat ring which is tightly 
fitted in the body. These rings cooperatively define an annular gap 
which, together with passages in the valve body, forms a guideway 
extending normal to the channel. A plate-type gate is mounted for 
reciprocation in the guideway between positions where a portion of 
the plate closes the channel and where a circular aperture in the gate 
is in register with the channel. The valve casing includes opposed 
chambers which extend outwardly from the body along the axis of 
the guideway to accommodate the end portions of the gate. The 
chambers are sealed from atmosphere; when the gate is in transit, 
purge gas is admitted to the chambers and flows inwardly through 
the gate-to-seat-ring clearances, minimizing buildup of process solids 
therein. A shaft reciprocated by an external actuator extends into 
one of the sealed chambers through a shaft seal and is coupled to an 
end of the gate. Means are provided for adjusting the clearance 
between the first seat ring and the gate while the valve is in service. 
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CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 10779, 11036, 11037, 11263, 
11280, 11916 


11200 (AD-A—049779) Nonequilibrium properties of variable- 
thickness superconducting micro-bridges. Interim report. Octavio, M. 
(Harvard Univ., Cambridge, MA (USA). Gordon McKay Lab. of 
Applied Science). Jan 1978. Contracts N00014-77-C-0085;N00014- 
75-C-0648. 207p. (TR—13). NTIS PC A10/MF AO1. 

The experimental properties of tin and lead variable-thickness 
micro-bridges were investigated. The dc I-V characteristics and the 
high frequency response of these Josephson devices were deter- 
mined or modified by nonequilibrium effects. The gap and the 
subharmonic gap structure observed in the dc I-V characteristics of 
the microbridges was used as a local thermometer in order to 
demonstrate the correlation between low dissipation, reduced hys- 
teresis, and the good high frequency performance of the variable- 
thickness microbridges. Measurement of low voltage foot-like fea- 
tures of the I-V characteristics were found to be consistent with a 
voltage-dependent enhancement of the supercurrent induced by the 
disequilibrium of the quasi-particles during the Josephson cycle. 
Comparison of the experimental data with the predictions of the 
models of Golub and of Aslamazov and Larkin showed many points 
of agreement in the regimes where these theories are applicable. 


11201 (AD-A—053612) Superconducting rotor research. Interim 
technical report, 1 November 1976—31 July 1977 on Phase I. 
Gamble, B.B.; Keim, T.A.; Rios, P.A. (General Electric Co., Schen- 
ectady, NY (USA)). Nov 1977. Contract F33615-76-C-2167. 89p. 
(SRD—77-131). NTIS PC A05/MF AO1. 

The report summarizes work completed for the Air Force 
Aero Propulsion Laboratory in Phase I of a program entitled Super- 
conducting Rotor Research. The objective of this program is to 
incorporate new materials in the design of an airborone, 20 MW, 
high-speed, superconducting generator. The rotor of the generator 
will be constructed and its current density demonstrated. The Phase 
I work consisted of a sizing study to select the machine configura- 
tion and dimensions, a survey of superconducting materials, and 
selection of the superconductor for this application. 


11202 (CONF-780952—3) Conceptual design of a hollow cable 
conductor for the Large Coil Program. Chi, J.W.H. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Fusion Power Systems 
Dept.). 1978. Contract W-7405-ENG-26. 10p. Dep. NTIS, MF A0O1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Portions of document are illegible. 

Westinghouse selected forced flow, supercritical helium- 
cooled NbsSn hollow cable conductors forthe Large Coil Program 
(LCP). A number of requirements and constraints were specified for 
the design of the model coil. Those that have direct and indirect 
impacts on the conductor design were: the conductor must recover 
spontaneously to the superconducting state when half a turn is 
driven normal initially; total refrigeration load must be less than 550 
W when the coil is operating with the full current; total refrigeration 
load must be less than 100 W when the coil is operating at 80 percent 
of the full current; the peak magnetic field is to be 8 teslas; and the 
maximum conductor current is 16,000 A. The conceptual TF coil is 
a pancake-wound device where each pancake of aluminum contains 
a number of conductor slots. Each slot accommodates 5 parallel 
turns. The basic conductor concept selected consists of cabled 
triplexes, initially enclosed in a round pipe stainless steel jacket and 
then compacted to a square configuration with the desired void 
fraction. Examination of a typical conductor cross section suggested 
a number of uncertainties that affect the conductor design, e.g., the 
uniformity of helium flow in the interstices of the twisted strands, 
the uniformity of current flow among the strands during conductor 
recovery, the load-bearing capability of the conductor, the heat 
transfer coefficients, and the friction factors for twisted-strands 
compacted hollow cable conductors. These uncertainties and the 
lack of prior 8 in the design of superconducting devices 
with hollow cabled conductors suggested that conservative assump- 
tions be used. The design approach and the selection of a reference 
design are discussed. 


11203 (CONF-780952—9) Effect of subchannel flow velocities 
on the stability of hollow cable conductors. Chi, J.W.H. (Oak Ridge 
National Lab., TN (USA); Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Fusion Power Systems Dept.). 1978. Contract W-7405- 
ENG-26. 9p. Dep. NTIS, PC A02/MF AO1!. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

The hollow cable conductor adopted by Westinghouse for 
the Large Coil Program (LCP) model coil consists of a bundle of 
triplex conductor strands which are initially encased in a circular 
pipe, but the pipe is subsequently compacted into a square shape. 
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The void, void size, and helium flow distributions among the inter- 
stices and subchannels of the conductor affect the conductor cool- 
ing, the helium pump work and the refrigeration load. However, 
there does not exist any experimental or theoretical work that deals 
with this problem. An analysis was therefore carried out to study the 
effect of void sizes on the stability of the conductor and the helium 
pump work required. This work is reported in this paper. 


11204 (LA—7390-PR) Magnetic refrigerator development. Prog- 
ress report, March 1—May 31, 1978. Barclay, J.A.; Steyert, W.A. 
(Los Alamos Scientific Lab., NM (USA)). Sep 1978. Contract W- 
7405-ENG-36. 17p. Dep. NTIS, PC A02/MF AO1. 

The objectives of this program are to develop new, low-cost, 
high-efficiency, magnetic refri rigeration methods for cooling large 
superconducting devices of interest to the electric power industry. 
The first refrigerator component, the liquid-helium dewar, is com- 
plete. When tested, it performed as designed. The second compo- 
nent, the racetrack-shaped superconducting magnet, is also com- 
plete. It operates at a measured field of 4 T. Based on its 4167 turns 
and the known wire properties, it was expected to reach 5 to 6 T. 
Later tests with larger power supplies and different current distribu- 
tions in the coil sections are expected to show an increased field. The 
refrigerator itself is fully designed and under construction. Some 
components are built but have not been tested yet. 


11205 Squids: applications outside the laboratory. Falco, C.M. 
a National Lab., IL). Phys. Technol.; 9: No. 4, 148-153(Jul 
1978). 


Originally thought to be rather esoteric, SQUIDS (supercon- 
ducting quantum interference devices) have moved from the realms 
of theory to practical application since 1962. The promise for the 
not-too-distant future is a superconducting computer, with 10° logic 
elements in a lcm cube. 


11206 Cryogenic expansion machine. Pallaver, C.B.; Morgan, 
M.W. (to Dept. of Energy). US Patent 4,087,988. 9 May 1978. Filed 
date 9 Nov 1976. 4p. 

PAT-APPL-740,330. 

The cryogenic expansion engine includes intake and exhaust 
poppet valves each controlled by a cam having adjustable dwell, the 
valve seats for the valves being threaded inserts in the valve block. 
Each cam includes a cam base and a ring-shaped cam insert disposed 
at an exterior corner of the dam base, the cam base and cam insert 
being generally circular but including an enlarged cam dwell, the 
circumferential configuration of the cam base and cam dwell being 
identical, the cam insert being rotatable with respect to the cam base. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 9778 


11207 (LA-UR—78-2651) Removable hot cell liners. Fitzgibbon, 
F.J.; Shaffer, D.S.; Ledbetter, J.M.; Wood, W.T. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 1 1p. 
(CONF-781105—63). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

In 1959 the Los Alamos Scientific Laboratory (LASL) pro- 
posed design requirements for an alpha-gamma box system. Among 
the requirements was a provision for conveniently removing a 
contaminated cell liner (alpha-gamma box) from an operating cell. 
Various situations, such as a change in program direction, outmoded 
equipment, or an unexpected development, could result in a decision 
to replace a cell liner and reuse the cell for another purpose. The 
contaminated cell liners could either be stored temporarily for 
possible future use or disposed of at the LASL contaminated Waste 
Disposal Area. LASL's experience removing used hot cell liners 
from operating cells is described. 


11208 (PB—281345) Critical separation between subcritical clus- 
ters of 4.29 wt % *°°U enriched UO, rods in water with fixed neutron 
poisons. Technical topical report. Bierman, S.R.; Durst, B.M.; Clay- 
ton, E.D. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
May 1978. 35p. NTIS PC A03/MF AOl1. 

Measurement data are presented for a series of criticality 
experiments on systems simulating fuel element shipping containers 
and fuel storage basins. The conditions investigated involve clusters 
of 4.29 wt% *°U enriched UO: fuel rods immersed in water. The 
number of rods required for criticality in a square lattice spacing 
(25.4 mm) near optimum neutron moderation and the critical separa- 
tion between three subcritical clusters aligned in a row was deter- 
mined. The effect on this critical separation between clusters was 
determined for the following neutron absorbers: 304L Steel with 0, 
1.1, and 1.6 wt% boron; boral; copper with 0 and 1 wt% cadmium; 
cadmium; aluminum; and Zircaloy-4. Fuel rods are 12.649 mm in 
diameter, clad in 0.660 mm thick, 12.827 mm ID aluminum tubing 
and varied in length from 914 mm to 927 mm. The neutron absorbers 
are in the form of plates and are positioned between the fuel clusters 
such that no line of sight existed between the clusters. Measurements 
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were made with each absorber plate located approximately midway 
between the fuel clusters and with the plates near the respective cell 
boundary of the center fuel cluster. 


11209 (BNWL-tr—345) Rabbit system. 15 Sep 1978. Translation 
of . German(FRG) Patent 2,353,683. 25p. Dep. NTIS, PC A02/MF 
AOl. 

A rabbit system for ultrafast transport of a sampler between a 
sampling point and an analysis position is described. The sampler is 
transported pneumatically in a carrier capsule first to a sampling 
point and then to a separating structure in front of the analysis 
position. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 9776 


11210 (LA—7538-MS) Linear and nonlinear symmetrically 
loaded shells of revolution approximated with the finite element 
method. Cook, W.A. (Los Alamos Scientific Lab., NM (USA)). Oct 
1978. Contract W-7405-ENG-36. 65p. Dep. NTIS, PC A04/MF 
AOl. 

Nuclear Material shipping containers have shells of revolu- 
tion as a basic structural component. Analytically modeling the 
response of these containers to severe accident impact conditions 
requires a nonlinear shell-of-revolution model that accounts for both 
geometric and material nonlinearities. Present models are limited to 
large displacements, small rotations, and nonlinear materials. This 
report discusses a first approach to developing a finite element 
nonlinear shell of revolution model that accounts for these nonlinear 
geometric effects. The approach uses incremental loads and a linear 
shell model with equilibrium iterations. Sixteen linear models are 
developed, eight using the potential energy variational principle and 
eight using a mixed variational principle. Four of these are suitable 
for extension to nonlinear shell theory. A nonlinear shell theory is 
derived, and a computational technique used in its solution is pre- 
sented. 


11211 (UCRL—50016-78-2, pp 29-35) Analysis and testing of 
casks for transportation of spent nuclear fuel rods. 30 Jun 1978. 

In Mechanical Engineering Department quarterly review, 
April—June 1978. 

The major objective of the program has been to improve 
structural analysis techniques for shipping container components. 
Loss of sealing and loss of shielding from puncture are of primary 
concern. A recent development in finite element analysis, slide 
surfaces, achieved by the Mechanical Engineering Code Develop- 
ment Group, has provided a method to attack these two nonlinear 
contact problems for the first time with computer codes. Compari- 
sons to date with laboratory tests show excellent agreement and 
offer a great deal of promise for the use of these techniques in the 
future. The techniques open up new analysis avenues that can 
augment and potentially replace expensive tests as a method for 
evaluating the structural integrity of spent-fuel shipping casks. 


11212 Transport cask for radioactive materials. Brok, A. (VEB 
Dampfertsojgerbau, Berlin (German Democratic Republic)). USSR 
Patent 526,026/A/. 17 Mar 1971. 6p. (In Russian). 

The invention concerns transporting containers for radioac- 
tive materials evolving much heat. Such containers may be em- 
ployed for transporting waste nuclear reactor fuel elements. The 
invention provides for better heat exchange than the known con- 
structions and for better protection from radiation. These effects are 
due to the heat exchange system involving two cavities for the 
cooling agent, which are situated coaxially to the biological protec- 
tion system inside and outside it. The cavities are connected by a 
system of channels with V-like cross-section, which pass through the 
protection system. The latter consists of ring-shaped elements. The 
outer shell of the biological protection system involves a volume 
compensator for the cooling agent, air conductors and timber revet- 
ment. 


TRANSPORT AND STORAGE FACILITIES 


REFER ALSO TO CITATION(S) 10844, 11307, 11308, 11309, 
11310, 11311 


11213 (NTIS/PS—78/0720) Materials handling by slurry pipe- 
lines (citations from the NTIS data base). Report for 1964—July 1978. 
Smith, M.F. (National Technical Information Service, Springfield, 
VA (USA)). Jul 1978. 122p. NTIS PCNO1/MF NO1. 

The bibliography contains citations on pipeline transportation 
of coal, oil, household wastes, sewage, mining, and dredging slurries. 
Studies on transport properties, fluid flow, hydraulic systems, 
pumps, and environmental impacts are included, as are economics 
and safety of slurry pipeline transportation. The majority of studies 
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are energy related. (This updated bibliography contains 116 ab- 
stracts, 36 of which are new entries to the previous edition.) 


11214 (NTIS/PS—78/0721) Materials handling by slurry pipe- 
lines (citations from the Engineering Index data base). Report for 
1970—July 1978. Smith, M.F. (National Technical Information 
Service, Springfield, VA (USA)). Jul 1978. 211p. NTIS PCNO1/MF 
NOl1. 


Worldwide research on slurry pipelines containing coal, 
crude oil, minerals, sand, gravel, metallic ores, industrial wastes, and 
municipal wastes are cited. Studies on pumps, pipes, fluid flow, 
hydraulics, and design are included. Characteristics of transported 
materials are covered. Underwater pipelines and underground pipe- 
lines are also covered. (This updated bibliography contains 203 
abstracts, 35 of which are new entries to the previous edition.) 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


REFER ALSO TO CITATION(S) 9516, 9534, 9574, 11329, 11330, 
11331, 11332, 11349 


11215 (BETC/RI—78/5) Study to determne the optimum bit 
offset at various drilling depths. Dropek, R.K. (Terra Tek, Inc., Salt 
Lake City, UT (USA)). Oct 1978. Contract EY-77-X-19-1667;EY-77- 
X-19-2118. 38p. Dep. NTIS, PC A03/MF AO1. 

Tests were performed using a single roller cone from a 4 °/, 
inch diameter modified chisel bit to evaluate the effects of cutter 
offset skew” on drill bit cutting efficiency at depth. Drilling experi- 
ments were conducted using Colton Sandstone (11% porosity and 50 
microdarcy permeability). Tests were performed at simulated depths 
ranging from 0 to 20,000 feet using six different offsets (0 to 0.24 
inches) and two different penetrations (0.05 and 0.1 inches). A single 
revolution of the cone arm was made with torque, thrust and the 
resulting removed volume recorded. The application of test results 
to future drill bit design is discussed. 30 figures, 3 tables. 


LASERS 


11216 (AD-A—049509) Fundamental mechanisms of nonequili- 
brium MHD lasing phenomena, Interim report 1 March 1976—28 
February 1977. Kerrebrock, J.L. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Gas Turbine and Plasma Dynamics Lab.). Oct 1977. 
Contract F44620-76-C-0067. 45p. NTIS PC A03/MF AO. 

The fundamental mechanisms of lasing phenomena in MHD 
lasers are being studied by a combination of numerical modeling and 
a pulsed experimental simulation of the MHD flow laser. The 
numerical model includes all phenomena known to be of importance 
in nonequilibrium MHD plasmas, as well as the molecular kinetics of 
CO: excitation and lasing. The kinetics of growth of ionization and 
of electrothermal instabilities are treated in detail. Except for the 
magnetic field, which is low by a factor of 4, these conditions are 
appropriate for MHD laser operation. The high magnetic field 
required for UxB induced lasing should not reduce the gain and 
probably will increase it for a given current density. It is concluded 
that plasma conditions suitable for MHD laser operation have been 
achieved in the pulsed simulation. The numerical modeling indicates 
that these conditions can be reached in an MHD flow laser. 


11217 (AD-A—051656) Kinetic studies for xef and krf lasers. 
Final technical report. Center, R.E.; Fisher, C.H. (Mathematical 
Sciences Northwest, Inc., Bellevue, WA (USA)). 31 Jan 1978. Con- 
tract N00014-76-C-1066,. 34p. (MSNW—78-1062). NTIS PC A03/ 
MF AOl. 

A state-selective laser-induced-fluorescence technique has 
been used to determine the radiative lifetime and collisional quench- 
ing kinetics for the XeF (B 1/2) excited state. Ground state XeF 
molecules, formed by flash dissociating a mixture of UF® and Xe 
diluted in He, are excited to the B state by a 3511 A XeF laser pulse. 
The subsequent fluorescence decay of the v’ = 0 level is monitored 
at 3533 A using a spectrometer-fast photomultiplier combination. 
Collisional quenching rate coefficients for the collision partners He, 
Ne, Xe, F*, and NF®* are reported. Broadband fluorescence emission 
at 460 nm has also been observed and is interpreted to result from 
collisional transfer from the B to the C state of XeF. 


11218 (AD-A—051760) Scattering of electromagnetic beams by 
spherical objects. Tam, W.G.; Corriveau, R. (Defence Research 
Establishment Valcartier, Courcelette, Quebec (Canada)). Feb 1978. 
29p. (DREV-R—4086/78). 

The scattering of a Gaussian beam TEM sub 00 wave by a 
spherical object is treated exactly in terms of the vector wave 
functions without any restriction on the size or the position of the 
scatterer. Expressions obtained for the powers absorbed and scat- 
tered are given as linear combinations of the well-known Mie 
coefficients and can be readily applied to numerical computation. 
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The corresponding problem for the scattering of a beam produced 
by a laser operating in the (TEM sub 01)* mode is also solved. 


11219 (AD-A—051792) Injection laser diodes for fiber optic 
communications. Quarterly report No. 3, 1 January—31 March 1977. 
Adair, R. (Laser Diode Labs., Inc., Metuchen, NJ (USA)). 22 Jul 
1977. Contract DAABO7-76-C-0040. 31lp. NTIS PC A03/MF AOl1. 

The design and fabrication of injection laser diodes for use in 
fiber optic communications is discussed with regard to material 
synthesis, chip configuration, and device assembly in manufacturing 
environment. The opto-electronic source is based on the GaAs- 
GaAlAs double heterojunction structure and consists of a parallel 
array of lasers formed by the applications of triple stripe geometry to 
the surface of the epitaxial ms The monolithic triad of discrete 
lasing elements is mounted in a high frequency package which 
incorporates a high quality optical window. 


11220 (AD-A—051853) Frequency and amplitude characteristics 
of a high-repetition-rate hybrid TEA-CO, laser. Lachambre, J.L.; 
Lavigne, P.; Verreault, M.; Otis, G. (Defence Research Establish- 
ment Valcartier, Courcelette, Quebec (Canada)). Feb 1978. 25p. (In 
French). (DREV-R—4091/78). NTIS PCA02/MF AO1. 

The envelope and frequency characteristics of the output 
pulse of a high-repetition-rate hybrid TEA-CO, laser are presented. 
Both the intrapulse and interpulse laser frequency stability are ex- 
perimentally determined at repetition rates up to 300 Hz. The 
recovery of the CW laser signal following the generation of the 
TEA laser pulse is analyzed theoretically and experimentally. Short 
term reproducibilities of + or - 2 MHz are observed at a pulse 
repetition rate of 300 Hz with initial chirp rates of about 1.5 MHz/ 
microsec. Improvements and limits on power and repetition rate are 
discussed. 


11221 (AD-A—051987) Electron-beam sustainer discharge 
streamers and arcing. Final report, 1 December 1974—30 November 
1977. Douglas-Hamilton, D.H.; Rostler, P.S. (Avco-Everett Re- 
search Lab., Everett, MA (USA)). Nov 1977. Contract F44620-75-C- 
0025. 79p. NTIS PC A0S/MF AOl1. 

The electron beam sustainer method of generating a stable 
high pressure gas discharge is investigated theoretically and experi- 
mentally. The most important discharge instability in the non-self- 
sustaining discharge is the streamer; this is dicsussed and a model 
proposed for formation and propagation. Integration of streamer 
velocity over the discharge gap predicts arcing times. Experimental 
measurements of streamer behavior in nitrogen discharge have been 
made, and these are compared with predictions. Comparisons in 
other gas mixtures and various electron-beam sustainer discharge 
devices have also been made. 


11222 (AD-A—052037) The parallel internal-master-oscillator 
power-amplifier for phase matching the output beams of multi-line 
lasers. Interim report. Warren, W.R. Jr. (Aerospace Corp., El Se- 
gundo, CA (USA). Aerophysics Lab.). 16 Feb 1978. Contract 
F04701-77-C-0078. 22p. NTIS PC A02/MF AO1. 

A conceptual device optics system is discussed, which, in 
principle, allows combining, on a large mirror, the multiline outputs 
of an arbitrary number of separate laser devices. In principle, each 
lasing transition from each laser will be in phase with the corre- 
sponding transition from the other laser devices that illuminate the 
other parts of the mirror. This will be true even if the multiline 
lasing transitions fluctuate rapidly (go on and off). The concept 
involves the use of several equal size laser segments, possibly ar- 
ranged in a polygon configuration for compactness. One segment is 
run as an oscillator; its output is split into a number of beams, which 
are used to drive the other laser segments as amplifiers. Because of 
the multiline nature of the laser mechanism, the basic requirement of 
the system is that the absolute lengths of the paths through the 
amplifiers from the oscillator output mirror to the large collecting 
mirror be equal. In this report, the concept is developed in its 
simplest form; however, it should be compatible with both adaptive 
optics beam control (multisection movable mirrors) and techniques 
»t correct beam steering caused by anomalous dispersion or by other 
effects. 


11223 (AD-A—052915) Phase-lock control considerations for 
multiple, coherently combined lasers. Master's thesis. Armor, J.B. Jr. 
(Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). 
School of Engineering). Dec 1977. 123p. (AFIT/GEO/EE—77-2). 
NTIS PC A06/MF AOI. 

This paper presents design considerations and fundamental 
performance limitations of phase-lock control loops used to coher- 
ently combine an array of lasers. A two-laser control loop designed 
to lock the differential frequency/phase between two lasers to a 
specified reference is first investigated. An integro-differential equa- 
tion, valid for the linearized operating region of the loop, is derived 
in terms of the specified (desired) phase control, the phase measure- 
ment (heterodyne) noise, and the laser phase noise (instabilities). 
Solution of the equation results in an expression for the lasers’ phase 
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error variance in terms of the closed-loop noise equivalent band- 
width, the 100 measurement noise, and the lasers’ field linewidths. 
Loop acquisition time, frequency pull-in range, and steady state 
phase error are also examined. 


11224 (AD-A—052936) Structural and dynamic studies of mate- 
rials possessing high energy content. Final report, 1 September 1973— 
31 October 1977. Turro, N.J. (Columbia Univ., New York (USA). 
Dept. of Chemistry). 30 Jan 1978. 13p. NTIS PC A02/MF AOl. 

The goal of this research is to provide a theoretical and 
experimental basis for the understanding of the properties of excited 
molecules and their emission characteristics. A particular emphasis 
has been directed toward the identification of chemiluminescent 
systems which might have the highest likelihood cf providing a 
framework for the development of operating chemical lasers which 
emit in the visible spectral range. The thermal chemistry and photo- 
chemistry of dioxetanes and of valence isomers of benzene have been 
investigated. The chemistry of singlet oxygen is being explored to 
develop simple and convenient means of producing this species. An 
important development has been the discovery that the catalytic 
thermal generation of singlet oxygen from ground state (triplet) 
oxygen may be feasible. The possibility of using singlet oxygen in 
developing chemical lasers is also being explored. Finally, the mech- 
anisms of electronic energy transfer and oxidation in polymers is 
being investigated with the goal of providing a fundamental under- 
standing of these processes that will allow the systematic and ratio- 
nal development of strategies for stabilization of polymer systems. 


11225 (AD-A—052998) 4.3 micrometer laser demonstration ex- 
periment. Final report, 29 June—30 November 1977. Finzi, J.; Baily, 
P.K. (Hughes Aircraft Co., Culver City, CA (USA)). Dec 1977. 
Contract N00173-77-C-0174. 27p. (HAC-P—77-634). NTIS PC A03/ 
MF AOl. 

The possibility of converting multiline cw DF chemical laser 
radiation to single line cw 4.3 micrometer radiation by means of an 
optical resonance pumped transfer laser (ORTL) was investigated. 
The ORTL medium consists of a DF and COs. mixture and a 
suitable diluent. The optically pumped DF collisionally transfers its 
vibrational excitation to the CO2. This program is concerned with a 
demonstration of 4.3 micrometers oscillation between the (00 deg 1) 
and ground state CO: levels. A laser demonstration was performed 
and is described here. ORTL radiation was observed at the wave- 
length corresponding to the transition of interest. New laser transi- 
tions emanating from optically pumped DF molecules were also 
observed; one of these transitions overlaps the CO, transition of 
interest. Factors leading to the conclusion that CO: ORTL oscilla- 
tion between the (00 deg 1) level and the ground state was observed 
are discussed. 


11226 (AD-A—053170) Optical coatings 2-6 microns. Final tech- 
nical report, June 1976—December 1977, Kraatz, P. (Northrop Re- 
search and Technology Center, Hawthorne, CA (USA)). 7 Apr 
1978. Contract N00123-76-C-1321. 195p. (NRTC—78-13R). NTIS 
PC A09/MF AOl1. 

This report discusses results of an investigation of optical 
coating materials for the mid infrared with emphasis on the 3.8 
micrometers (DF) and 5.3 micrometers (CO) wavelength regions. A 
data base of experimental information generated under the contract, 
comprising crystal structure and preferred orientation, deposition 
parameters, relative growth rates, refractive indices, and absorption 
coefficients of ten candidate optical thin film materials is presented. 
This listing of properties is utilized to identify five coating materials, 
ThF,, PbF2, SiO, ZnSe, and ZnS for intensive study and application 
in fabricating laser optics. Intensive studies include optimization of 
deposition conditions, absorptance and film thickness, effects of 
polycrystalline substrates upon coating structure and absorptance, 
and determination of survivability in an HF environment. Results of 
these investigations and of measurement of absorptance, structure, 
and preferred orientation in multilayer coatings employing these 
materials are presented and discussed. In addition, the relative merits 
of CaF2 and SrF: substrates, critical chemical characteristics of 
substrate surfaces and cleaning procedures, and effects of substrate 
crystallographic orientation upon single layer film properties are 
discussed in detail. 


11227 (AD-A—053237) Copper halide laser research. Final 
report. Liu, C.S.; Feldman, D.W.; Pack, J.L.; Weaver, L.A. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center). 31 Dec 1977. Contract N00014-74-C-0445. 
94p. NTIS PC A05/MF AOl1. 

This report describes results of experimental studies of con- 
tinuously-pulsed copper halide laser systems. Optical absorption and 
fluorescence measurements in the copper bromide discharge have 
produced detailed information about the laser kinetics in such sys- 
tems. In particular, the absorption measurements led to determina- 
tions of the copper ground state and excited state densities as a 
function of time and position during a series of electrical pulses. In a 
longitudinal discharge configuration, radial pumping effects were 
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found to produce appreciable depletion of copper atoms from the 
core of the discharge region. The effects of this phenomenon on 
laser performance are discussed and recommendations are made for 
future development efforts in copper halide lasers. 


11228 (AD-A—053261) Laser window materials and optical 
coating science. Semiannual technical report No. 2, 19 March—19 
September 1977. Braunstein, M.; Allen, S.D.; Harrington, J.A.; Pe- 
dinoff, M.E.; Rudisill, J.E. (Hughes Research Labs., Malibu, CA 
(USA)). Feb 1978. Contract F19628-76-C-0309. 132p. NTIS PC 
A07/MF AOl1. 

The window materials that are under investigation include 
selected alkali halides and alkaline earth fluorides, in both single and 
polycrystalline form and of alloyed and unalloyed composition. The 
enclosed papers discuss the results of work reported at the topical 
meeting on High Power Laser Optical Components and Component 
Materials and the Materials for High Power Laser Symposium at the 
National Bureau of Standards facility in Boulder, Colorado, October 
3-6, 1977. The papers are relevant to the major task subdivisions of 
our program; surface finishing, reactive atmosphere processing, 
window coatings, optical evaluation and infrared ellipsometry mea- 
surements. 


11229 (AD-A—053349) Field properties of multiple, coherently 
combined lasers. Master's thesis. Hagemeier, H.E. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). School of Engineering). 
Dec 1977. 102p. (AFIT/GEO/EE—77D-3). NTIS PC A06/MF 
AOl. 

The coherent combination of several, single mode lasers can 
produce a field similar to that of a mode-locked laser but with more 
flexibility. The field for a quasi-monochromatic wave is considered a 
complex, coherence separable random process. The ensemble mean 
and covariance are determined for the case of a temporally stabilized 
amplitude and a temporal phase that with the appropriate assump- 
tions is a stationary, gaussian random process. Mean fields are used 
throughout as the ‘signals’ of interest. The Huygens-Fresnel princi- 
ple is used to investigate the field properties in the Fraunhofer 
region for two cases. The first case is for N beams superimposed 
with optical axes coincident. With appropriate assumptions, the 
performance of such a system is determined from the ambiguity 
function. Range measurement precision is found to be proportional 
to 1./(N cubed x delta f) to the 1/2 power where delta f is the 
frequency difference between adjacent lasers. Velocity measurement 
precision is found to be proportional to (N cubed x delta f) to the 1/2 

wer. The second case is for N beams in a linear array. The far 
field result is a scanning beam that in certain cases can be steered. 
Aperiodic arrays are considered in an effort to reduce grating lobes. 
An array of about 1000 lasers is needed for reasonably low side 
lobes. Some generalized results are presented for the effects of 
misalignment of the lasers. In addition, the effects of the random 
phases of the lasers are considered, and the time-space dual nature of 
the results is discussed. 


11230 (AD-A—053535) Investigation of electron impact process- 
es relevant to visible lasers. Final technical report, 15 August 1974— 
14 November 1977. John, M.; Boness, W.; Hyman, H.A. (Avco- 
Everett Research Lab., Everett, MA (USA)). 14 Nov 1977. Contract 
N00014-75-C-0064. 78p. NTIS PC A0S/MF AO1. 

The report describes the results of a combined experimental 
and theoretical program to determine the electron impact excitation 
cross sections of metastable argon and krypton atoms to higher lying 
states. This research has particular significance with regard to rare 
gas excimer laser research. During the course of the experimental 
program a crossed beams apparatus was constructed which em- 
ployed a glow discharge source of metastable rare gas atoms. Initial- 
ly the technique of electron spectroscopy was employed as the 
diagnostic, however, this was later replaced by fluorescence spec- 
troscopy. Signal-to-noise problems restricted the scope of the mea- 
surements, however measurements were made for certain transitions 
of the type e + Kr 5 sj yields e + Kr 5 pj‘ ande + Ar 4sj yields e 
+ Ar 4 pj’. Measurements were also made for ground state excita- 
tion cross sections corresponding to line excitation of Kr 5p yields 5s 
and Ar 4p yields 4s transitions. 


11231 (AD-A—053580) Thermionic field emission gun. Final 
technical summary report, 18 May—31 December 1977. Hant, W. 
(Northrop Research and Technology Center, Hawthorne, CA 
(USA)). Jan 1978. Contract N00014-77-C-0469. 35p. (NRTC—78- 
02R). NTIS PC A03/MF AO1. 

Results are presented for a program to validate the technol- 
ogy for thermionic field emission (TF) guns. TF guns are proposed 
as an attractive alternate to cold cathode guns as high average and 
high peak current density excitation sources for repetitively pulsed 
short wavelength lasers. Among the advantages of TF guns are that 
they exhibit temporally constant impedance characteristics, are not 
subject to diode closure restrictions, and utilize well understood and 
controllable electron trajectories. The latter requirement is critical to 
the achievement of efficient beam transmission through closely 


ENGINEERING 1187 


spaced cooled ladder and foil support structures. Major program 
tasks included: performance of a theoretical analysis to predict the 
emission characteristics for a diode experiment and to estimate 
achieveable beam uniformity; development and thermal testing of a 
filament and support structure suitable for large area guns; and 
design, construction and experimental evaluation of a small area high 
voltage TF gun. 


11232 (AD-A—053697) The construction of a diffused semicon- 
ductor laser diode. Technical report. Folkard, M. (Weapons Research 
Establishment, Salisbury (Australia)). Mar 1977. 25p. (WRE-TR— 
1583(A)). NTIS PC A02/MF AO1. 

The various procedures necessary for fabricating the simplest 
type of semiconductor laser, that with a diffused homojunction in 
the III-V compound semiconductor gallium arsenide, are reported. 
Certain practical difficulties are also highlighted, and it is concluded 
that these must be resolved before more advanced devices can be 
achieved. 


11233 (AD-A—053786) Intense proton beam pumped Ar-N2 
laser. Interim report. Eden, J.G.; Golden, J.; Mahaffey, R.A.; Pasour, 
J.A.; Ali, A.W. (Naval Research Lab., Washington, DC (USA)). 
Apr 1978. 17p. (NRL-MR—3761). NTIS PC A02/MF AO1. 

Gas laser action using a charge and current neutralized 
proton beam as a pump source has been demonstrated. Stimulated 
emission at 357.7 and 380.5 nm, corresponding to the v’ = o 
transfers to v’’ = 1 and v’ = o transfers to v" = 2 transitions of the 
N2(C transfers to B) band, has been observed in Ar/5%Ne gas 
mixtures. In comparison with electron beams, protons appear to be 
more efficient for excitation sources of high pressure UV and visible 
lasers. 


11234 (AD-B—012269) RDA ruby laser frequency doubler 
system. Final report, 22 April 1974, Klainer, S.M.; Schildkraut, E.R.; 
Rusche, R.A. (Block Engineering, Inc., Cambridge, MA (USA)). 
Feb 1976. Contract DAAA15-73-C-0183. 41p. (BEI—75-656). NTIS 
PC A03/MF AO1. 

The modification and updating of the Remote Raman system 
at Edgewood Arsenal are described. Several technical and engineer- 
ing innovations were incorporated into the remote Raman system. 
These included: (1) replacement of the existing KD*P (potassium 
dideuterium phosphate) doubling crystal with a more efficient RDA 
(rubidium dihydrogen arsenate) system; (2) installation of a motor- 
ized drive on the polychromator positioning rails to facilitate align- 
ment in the X and Y direction; (3) addition of new mirror mounts in 
the ruby laser to increase long-term optical stability, and (4) the 
correction of various minor optical and mechanical problems. The 
modifications have resulted in an overall improvement in perform- 
ance, stability, and ease of operation of the remote Raman Spectrom- 
eter. 


11235 (NTIS/PS—78/0516) Radiation damage of laser materials 
(a bibliography with abstracts). Final report for 1964—May 1978. 
Smith, M.F. (National Technical Information Service, Springfield, 
VA (USA)). Jun 1978. 236p. 

Laser beam damage to laser materials such as optical glass, 
glass fibers, alkali metal halides, metals, mirrors, optical coatin 
dielectrics, semiconductors, and matrix materials is studied. The 
majority of these citations concern infrared laser damage to infrared 
optical materials. (This updated bibliography contains 230 abstracts, 
26 of which are new entries to the previous edition.) 


11236 (UCRL—80731) Cleaning optical surfaces. Stowers, I.F.; 
Patton, H.G. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 20 Sep 1978. Contract W-7405-ENG-48. 29p. (CONF- 
780324—7). Dep. NTIS, PC A03/MF AOI. 

From SPIE 778 seminars; Washington, DC, USA (28 Mar 
1978). 

The advent of very large laser systems with thousands of 
optical components has necessitated an investigation of methods for 
cleaning both coated and uncoated optical elements. To perform 
adequately in laser systems, optical surfaces must be free from both 
films and particulate matter. Films have undesirable absorption 
bands and particles scatter light. Furthermore, in high-power laser 
systems contaminants on the surface or trapped between the layers 
of coatings are known to lower the damage threshold. All surfaces 
must, therefore, be clean when the optical elements are coated and 
installed, and must remain clean for years after installation. Accom- 
plishing this goal of long-term cleanliness requires detailed consider- 
ation of cleaning methods and all mechanisms of recontamination. 
Generally, the nature of contaminants is unknown and, therefore, 
several cleaning steps may be necessary. Many conventional clean- 
ing methods have proven unsuitable because they damage the preci- 
sion surfaces that they are to clean. Once cleaned, optical elements 
must be handled in such a manner as to preclude or at least minimize 
recontamination by airborne particles, aerosols, or direct contact 
transfer. When finally installed, the optical housing should not shed 
particles from fasteners or seals and should not outgas, which 
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processes could cause an undesirable film to condense on the optical 
element. This paper discusses many of the techniques currently being 
used for cleaning optics and several new methods under investiga- 
tion. It also discusses clean room procedures for reducing reconta- 
mination after cleaning. 9 figures, 1 table. 


11237 Stability of passively mode-locked pulses in the fast ab- 
sorber limit. Hagelstein, P.L. JEEE J. Quant. Electron.; QE-14: No. 
6, 396-398(Jun 1978). 

The stability criterion derived by Haus in the analysis of a 
laser system which is passively mode locked by a fast saturable 
absorber is reexamined. In his stability analysis, Haus required per- 
turbations delta v(t) of the form delta v(t) = (sech (t/tau/sub p/))/ 
sup nu/ where tau/sub p/ is the steady-state pulsewidth and nu is a 
parameter which is varied, to be stable and arrived at an approxi- 
mate stability criterion. Upon numerical evaluation, Haus observed 
that the result was very close to the locus of apices separating the 
two branches of solutions, and proposed it as a stability criterion. 
Tests of the stability of the arbitrary small perturbations show that 
the result proposed by Haus is exact. 


11238 Direct nuclear pumped laser. Miley, G.H.; Wells, W.E.; 
DeYoung, R.J. (to Dept. of Energy). US Patent 4,091,336. 23 May 
1978. Filed date 27 May 1976. 4p. 

PAT-APPL-690,499. 

The invention discloses a direct nuclear pumped gas laser in 
which the lasing mehanism is collisional radiated recombination of 
ions. The gas laser active medium is a mixture of the gases, with one 
example being neon and nitrogen. 


11239 Method and apparatus for secondary laser pumping by 
electron beam excitation. George, E.V.; oa MW. F.; Murray, J.R.; 
Powell, H.T.; Swingle, J.C.; Turner, C.E. ; Rhodes, C.K. (to 
Dept. of Energy). US Patent 4,087,763. 2 Beg 1978. Filed date 10 
Nov 1975. 16p. 

PAT-APPL-630,843. 

An electron beam of energy typicaly 100 keV excites a 
fluorescer gas which emits ultraviolet radiation. This radiation ex- 
cites and drives an adjacent laser gas by optical pumping or photoly- 
tic dissociation to produce high efficiency pulses. 


11240 Small-scale self-focusing effects in a high power glass laser 
amplifier. Fleck, J.A. Jr.; Morris, J.R.; Bliss, E.S. (Lawrence Liver- 
more Lab., CA). JEEE J. Quant. Electron.; QE-14: No. 5, 353- 
363(May 1978). 

Experimental data and the results of detailed numerical calcu- 
lations are presented for small scale beam breakup due to nonlinear 
self-focusing in Cyclops, a high power Nd-glass laser amplifier. Both 
perturbed plane wave and nonlinear whole beam calculations were 
carried out. The whole beam calculations were carried out using a 
dust particle model of beam perturbations. 


11241 Preionization of pulsed gas lasers by radioactive source. 
Bigio, I.J. (Weizmann Inst. of Science, Rehovot, Israel). JEEE J. 
Quant. Electron.; QE-14: No. 2, 75-76(Feb 1978). 

An a-source of **1Am is used to preionize transverse electri- 
cal-discharge gas lasers, enhancing the useful pressure range in a 
variety of gases. Of particular interest is the enhancement in elec- 
tron-attaching gases, which corroborates speculations on the role of 
negative ions in preionization. 


11242 Tilted mirror unstable resonator laser cavity. Kurnit, N.A. 
(Los Alamos Scientific Lab., CA). JEEE J. Quant. Electron.; QE-14: 
No. 2, 103-107(Feb 1978). 

From IEEE/OSA Conference on laser engineering and appli- 
cations; Los Alamos, NM, USA (1 Jun 1977). 

A simple unstable resonator cavity using flat optics which 
provides a nonannular low-divergence output beam from a large 
mode volume is described. The resonator uses as output the “‘spil- 
lover” from a walkoff mode established between a pair of tilted flat 
mirrors; this also allows continuous adjustability of the output cou- 
pling. An extra pass of this spillover output through the gain medium 
helps to provide a saturated output. Results obtained using this 
resonator on a CO: oscillator are described 


11243 Ammonia laser optically pumped with an HF laser. Jones, 
C.R.; Buchwald, M.I.; Gundersen, M.; Bushnell, A.H. (Los Alamos 
Scientific Lab., NM). Opt. Commun.; 24: No. 1, 27-30(Jan 1978). 

Laser emission in the wavelength region 14 to 18 xm has been 
observed in optically-pumped ‘°NHs using the P26 line of a pulsed 
HF laser. Pressure and temperature dependence, as well as various 
optical configurations for the cell, were investigated. Each of the 
stronger laser lines was observed to have a pressure-dependent 
structure and several of the lines are apparently related through a 
cascade mechanism. 


11244 Effect of internal resonator losses on the capacity of a 
helium—neon laser operating in the 3.39 mcm range. Makhorin, V.I1.; 
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ey, A.L; Protsenko, E.D. Zh. Prikl. Spektrosk.; 27: No. 3, 418- 
Sep 1977). (In Russian). 

An experimental and theoretical study was made of the 
relationship between the capacity of a helium-neon laser operating in 
the 3.39 ym range and certain parameters of its resonator. The 
capacity of generation in the transition of 3.39 4m was shown to 
depend essentially on the transparency of the windows in the gas- 
discharge cell, despite the high amplification of the laser transition of 
3.39 um. An estimate was made of the maximum possible capacity of 
irradiation generation at 3.39 ym from a length unit of active 
medium depending on its parameters. 


11245 Certain features of polarization capture in a laser on the 
3.39 mem line. Andreeva, E.Yu.; Terekhin, D.K.; Fridrikhov, S.A. 
Zh. Prikl. Spektrosk.; 27: No. 3, 540-541(Sep 1977). (In Russian). 

An experimental study was made of the effect that external 
irradiation has on the polarization of a field with its own generation 
at orthogonal oscillation polarizations. The azimuth of polarization 
of the resulting irradiation in the synchronization band was shown to 
not always coincide with the polarization azimuth of the entry 
signal—the irradiation polarization was elliptical. The threshold” of 
polarization capture is determined by the resonator’s anisotropy and 
the correlation between the amplitudes of entry emissions and the 
resonator’s own emissions. A relationship was obtained between the 
degree of elliptical polarization of the resulting irradiation and the 
magnitude of the resonator’s amplitudinal anisotropy. The resulting 
polarization of irradiation in the capture band was shown to be 
elliptical during the interaction between irradiation and linear and 
circular polarizations. 


11246 Thermal stresses in a plastic laser active element during 
axial non-uniform pumping. gs oy K.P.; Karpova, L.V.; Kor- 
olev, V.I1; Sedov, B.M.; Soms, L.N.; Stepanov, A.I. Zh. ” Prikl. 
Spektrosk.; 27: No. 3, 542- 545(Sep 1977). (In eet 

An examination is made of the effect that the non-uniformity 
of heat emission distribution has on the magnitude of thermal stresses 
occurring on that element. The non-uniformity of thermal emission 
distribution is created by a system of pumping with the position of 
impulse tubes that is lateral relative to the axis of the resonator. A 
computation was made for time-wise continuous or quasi-continuous 
pumping and for intensive cooling from the lateral surface of the 
plates. Axial non-uniformity of pumping for the case under study 
was shown to lead to an increase in the maximum stress value by 1.5 
times. 


11247 Chemical polish for BaF2 and CaF2. Harrington, J.A.; 
ya gry D.A. US Patent 4,040,896. 9 Aug 1977. Filed date 15 Nov 
1976. 4p. 

Disclosed are a method and the chemical solutions (a blend of 
H2SO, and CHsCOOH) employed for poe high quality crystal 
surfaces on CaF: and BaF, by a chemical polishing cycle that 
follows a multistage mechanical polishing cycle. The high quality 
crystal surfaces on CaF, and BaF2, makes these crystals ideally 
suited for applications as windows for HF/DF lasers. The chemical- 
ly polished crystal surface has fewer irregularities which reduce the 
amount of surface scattering of the HF/DF radiation, thus allowing 
a more predictable output. The high quality surfaces achieved from 
chemical polishing are of particular value in the study of optical 
absorption of very low loss materials, where the scattered radiation 
produces heat. 


11248 Quality factor and spectral characteristics of laser genera- 
tion with two-dimensional beam movement in the resonator. Boiko, 
B.B.; Vashkevich, I.M.; Zuikov, I.E.; Petrov, N.S. Zh. Prikl. Spek- 
trosk.; 27: No. 2, 215-221(Aug 1977). (In Russian). 

An examination in a quasi-geometric approximation is made 
of the angular relationship of the quality factor in resonators with 
two-dimensional beam movement in ruby and neodymium lasers. 
Also studied were the characteristics of spectral generation charac- 
teristics of a laser with such resonators. Because of the sharp 
dependance of the reflection factor on the dip angle near the limiting 
angle of co — reflection, a significant decrease in the angular 
divergence of the generated irradiation in one plane was found in 
laser systems with two-dimensional beam movement in the resona- 
tor. That divergence was in the order of several angular minutes. In 
addition, inasmuch as these resonators have a supplemental phase 
condition of generation, they exhibit a significant increase (by an 
order of 2) in the intermode scattering, i.e., there is a significant 
decrease in the number of generated types of oscillations. The 
obtained results agree well with experimental data. 


11249 Interference effect of narrowing the capture zone in a two- 
mode ring laser. Pestov, E.G.; Kruglik, G.S. Zh. Prikl. Spektrosk.; 27: 
No. 2, 222-225(Aug 1977). (In Russian). 

An examination is made of the interference effect of narrow- 
ing the capture zone in ring lasers operating in a two-mode “‘auto- 
synchronized” generation system. The width of the capture zone 
was shown to depend on the phase correlations in the counter waves 
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and the tuning of the resonator. The width of the zone is shown to 
be almost always less than the capture zone in a single mode 
generation system and may even return to zero because of the beat 
interference in the modes. The beat interference in a two-mode 
“autosynchronized” generation system leads not only to a narrowing 
of the capture zone but to the supplemental shift of beat frequency of 
the counter waves. 


11250 Rhodamine 6Zh laser with tube pumping. Atroshchenko, 
V.L; Ivanov, V.S.; Infimovskii, V.I.; Kalachev, B.V.; Konstantinov, 
B.A.; Prokudin, V.S.; Smirnov, I.V.; Tatarskii, V.A.; Trinchuk, B.F.; 
Churin, A.A. Zh. Prikl. Spektrosk.; 27: No. 2, 226-230(Aug 1977). (In 
Russian). 

A description is given of a reconstructed rhodamine 6Zh 
solution laser in ethanol with impulse tube pumping, operating in a 
system with a frequency of 0.1 to 0.5 cps. The generation energy 
reached 0.2 J and the duration of the generation impulse was 5 ps 
and the adjustment range of the wave length was 575 to 605 nm, and 
the minimum width of the generation line was 0.5 nm. 


11251 Polarization diagrams for lasers in solutions of complex 
organic compounds. Pikulik, L.G.; Yaroshenko, O.1. Zh. Prikl. Spek- 
trosk.; 27: No. 2, 231-237(Aug 1977). (In Russian). 

A study was made of the generation kinetis of complex 
organic compound solutions during cross-sectional laser excitation 
by linearly polarized irradiation with the aid of kinetic equations 
which account for the distribution anisotropy of dipole moments of 
molecular transfers. A rapid increase in the degree of polarization of 
amplified luminescence in the initial period was shown to have a 
common kinetics make-up for various polarization azimuths of ex- 
cited irradiation that is accompanied by a subsequent fall in the 
degree of polarization up to a certain stationary value which de- 
creases as the angle eta increases between the electric pumping 
vector and as that angle becomes more perpendicular to the plane 
formed by the directions of pumping and generation. The amplifica- 
tion factor in this case becomes isotropic although the distribution of 
excited molecules has an essentially anisotropic orientation. Polariza- 
tion diagrams are computed—the relationship between the integral 
impulse degree of polarization and the angle eta for the model of 
coincident linear absorption and emission oscillators. Those relation- 
ships agree well with known experimental data. 


11252 Effect of an active medium’s dispersion on generation 
intensity in a gas laser with an axial magnetic field. Voitovich, A.P.; 
Dubovets, V.G. Zh. Prikl. Spektrosk.; 27: No. 1, 32-36(Jul 1977). (In 
Russian). 

An examination is made of active medium dispersion in the 
generation intensity of a gas ring laser with an axial magnetic field 
superimposed on the active medium. The Jones matrix method is 
used. The Jones matrix of the active medium was produced in the 
proximity of a weak field and is expressed through the susceptibility 
tensor chi. An expression which determines generation intensity 
which accounts for the effect of dispersion was obtained for a laser 
which generates irradiation with linear polarization and whose reso- 
nator contains elements possessing circular phase anisotropy. An 
evaluation was made of the contribution made by dispersion of the 
active medium. 


11253 Dielectric coating of mirrors for dual-wave lasers generat- 
ing irradiation at 0.63 and 3.39 mcm. Popov, A.I.; Protsenko, E.D.; 
Skachkov, Yu.F. Zh. Prikl. Spektrosk.; 27: No. 1, 37-41(Jul 1977). (In 
Russian). 

Series mono-wave lasers LG-75 and LG-56 operating on the 
0.63 line were retooled into dual-wave lasers which can operate on 
either 0.63 or 3.39 um. Special mirrors were used to assure optimal 
conditions for generation on either of the lines used. The competitive 
effect for lines 0.63 and 3.39 um and methane absorption effect for 
the 3.39 line were used to assure switching and spectral purity. The 
conditions for suppressing generation at the 0.63 line by generation 
at the 3.39 um line were computed and tested experimentally. 


11254 Influence of the piezo-optic effect on the dynamics and 
spectral emission characteristics of a laser with an electro-optical 
shutter. Kovalev, A.A.; Razvin, Yu.V.; Tyushkevich, B.N.; Serak, 
S.V. Zh. Prikl. Spektrosk.; 27: No. 1, 42-45(Jul 1977). (In Russian). 

A study was made of the influence that the piezo-optical 
effect has on generation dynamics of a ruby laser with an electro- 
optical shutter. Experimental time studies were made of the reflec- 
tion factor of the electro-optical shutter and the power, time and 
spectral characteristics of laser emission. The piezooptical effect was 
shown to have a significant influence on spectral emission character- 
istics under various conditions of laser operation. 


11255 Generation kinetics of solutions of complex organic com- 
pounds during laser pumping by linear polarized emission. Pikulik, 
L.G.; Yaroshenko, O.I. Zh. Prikl. Spektrosk.; 27: No. 1, 53-58(Jul 
1977). (In Russian). 
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An examination is made of a cross-sectional version of laser 
pumping in solutions of complex organic compounds by linearly 
polarized emission with an electric vector perpendicular to the 
resonator’s axis. Kinetic equations are formulated which account for 
the distribution anisotropy of dipole transition moments of active 
molecules and the anisotropy of the emission being generated. A 
numerical integration of these equations was performed on a com- 
puter for a specific system. A discussion is offered of the anisotropic 
kinetics of the amplification factor and the time factor in the degree 
of polarization of the emission being generated. The distribution of 
the excited particles in the quasi-stationary portion of the process 
was shown to be close to isotropic when the threshold is repeatedly 
exceeded. The relationship of a molecule’s life time in the excited 
state to its orientation was demonstrated. 


11256 Effect of the molecular structure of coumarin derivatives 
on the spectral-luminescent and generation properties of their solu- 
tions. Mostovnikov, V.A.; Rubinov, A.N.; Anufrik, S.S.; Ginevich, 
G.R.; Nikitchenko, V.M.; Vodotyka, G.S. Zh. Prikl. Spektrosk.; 27: 
No. 1, 59-65(Jul 1977). (In Russian). 

A study is made of the spectral-luminescent and generation 
characteristics as well as the chemical and photochemical stability of 
a number of coumarin derivatives. An analysis is made of the effect 
that the molecular structure of coumarins have on the aforemen- 
tioned characteristics. A number of coumarin derivatives are sug- 
gested which will make it possible to obtain effective generation 
during impulse pumping of emissions with a duration of approxi- 
mately 107 5sec. 


11257 Parametric oscillator: a grating-coupled CdSe OPO. 
Arnold, G.P.; Wenzel, R.G. (Los Alamos Scientific Lab., NM). 
Appl. Opt.; 16: 809-810(Apr 1977). 

The device reported is a CdSe OPO using no dichroic ele- 
ments which produces 2-mJ pulses at 16 wm with a 0.3-cm~* band- 
width. The cavity was designed to be tunable in the 15.5 to 16.5-ym 
range. The useful life is now approximately 10* pulses, limited by 
grating damage. The pump laser is the HF oscillator--amplifier 
previously described. The only significant change made in the HF 
pump was to increase the focal lengths of the beam expander lenses 
by a factor of 2, allowing the use of a larger spatial filter and 
achievement of pump energies up to 100 mJ. 


11258 Theory of a stationary CO laser. Napartovich, A.P.; 
Novobrantsev, I.V.; Starostin, A.N. Zh. Prikl. Mekh. Tekh. Fiz.; No. 
4, 21-24(1977). (In Russian). 

Simple expressions were obtained which make it possible to 
evaluate the basic characteristics of a stationary CO laser: capacity 
and spectrum of generation and efficiency coefficient—in relation- 
ship to pumping intensity and the machine's parameters. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 9596, 10328, 10478, 10479, 10492, 
10497, 10636, 10638, 10658, 10671, 10678, 10685, 10762, 11136 


11259 (N—78-18436) Study of an air lift pump in a centrifugal 
force field. Ph.D. thesis - Tech. Univ., Berlin. Mante, J. (Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Berlin (Germany, F.R.). Inst. fuer Turbulenzforschung). 12 Sep 
1977. 89p. (DLR-FB—77-40). NTIS PC A05/MF AO1. 

The pumping characteristics of an airlift pump and the two- 
phase flow occurring in the pipe line were studied under conditions 
at which the magnitude of the body force field was at most 10 times 
the gravitational acceleration. Mathematical fundamentals describing 
the pumping characteristics and the two-phase flow are presented 
whereby pipe flow losses are expressed largely as a function of the 
change in the momentum flow in the region where the two-phase 
flow is generated; calculation of the velocities of individual phases 
are based on an extension of presently known relationships. The 
theoretical premises were checked and required functions and con- 
stants were determined empirically. For this purpose an airlift pump 
was operated on a rotating platform with variable centrifugal accel- 
eration and the pumping characteristics and resulting flow properties 
were measured. Results of these measurements confirm the validity 
of the assumptions and premises used. 


11260 (SAND—78-8271) FLUFLOW: an appended code for cal- 
culating heat transfer to a fluid. Griffith, L.V. (Sandia Labs., Albu- 
querque, NM (USA)). Oct 1978. Contract EY- 76-C-04-0789. 26p. 
Dep. NTIS, PC A03/MF AO1. 

This report gives the mathematical formulations used in FLU- 
FLOW, a set of subroutines for calculating heat transfer to a fluid. 
The formulations include a statement of the energy balance and 
temperature dependent equations for thermal conductivity, specific 
heat, density, viscosity, pressure drop, friction factors, and Nusselt 
number. The ability to calculate these thermophysical properties and 
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hydrodynamic parameters is essential to calculating heat transfer to 
fluids that experience large temperature changes. The fluids may be 
quasi-static or moving at velocities up to mach numbers around 0.5. 
Free convection in a quasi-static fluid is calculated with a user- 
supplied heat transfer coefficient. For a moving fluid, FLUFLOW 

culates the heat transfer due to conduction, convection, and 
advection (mass transfer) as a function of the temperature dependent 
parameters above. 


11261 (UCRL—80748) Dependence of shock characteristics on 
droplet size in supersonic two-phase mixtures. Comfort, W.J. III; 
Crowe, C.T. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 15 Jun 1978. Contract W-7405-ENG-48. 10p. (CONF- 
781202—12). Dep. NTIS, PC A02/MF AO1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

In a dispersed two-phase flow, the mixture chokes at a 
velocity well below the vapor choking velocity, as shown by the 
velocity at the throat of a converging-diverging, two-phase, super- 
sonic nozzle. The formation and abruptness of a normal shock wave 
in a two-phase mixture depends strongly on the coupling between 
phases, particularly upon droplet size. As droplet size becomes small, 
the mixture behaves as a continuum, and sharp discontinuities can 
occur at velocities above the two-phase choking velocity but below 
the vapor sonic velocity. An approximate analysis is performed to 
indicate the droplet size at which continuum behavior might be 
expected to occur. A numerical model, which includes the drag, 
buoyancy, Basset force, and the force associated with the virtual 
mass effect, is used to show droplet-size dependence in two-phase 
normal shock waves. For the examples presented, continuum behav- 
ior apparently is approached at droplet diameters between | and 2 
pum, even through normal shock waves. 


11262 Characteristics of interphase heat transfer in ferromagnet- 
ic fluidized beds under the influence of a magnetic field. Zabrodskii, 
S.S.; Tambovtsev, Yu.I. Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. 
Navuk; No. 3, 69-75(1978). (In Russian). 

Some specific properties have been described of gas-to-solid 
particles heat transfer in a ferromagnetic fluidized bed subjected to 
an external alternating or pulsed magnetic field. Also a possibility of 
estimating the ferromagnetic fluidized bed-to-wall heat transfer rate 
by the regular regime method is shown. 


11263 Experimental investigation of heat transfer with boiling of 


nitrogen and helium in tubes. Grigor’ev, V.A.; Antipov, V.I.; Pavlov, 
Y.M.; Klimenko, A.V. Therm. Eng. (USSR) (Engl. Transi.); 24: No. 
4, 12-15(1978). 

Translated from Teploenergetika; 24: No. 4, 11-14(1977). 

One of the most effective processes used to cryogenically 
stabilize different units (including superconducting ones) is boiling of 
cryogenic liquids under conditions of forced motion in channels. In 
this situation, comprehensive investigations in which the integral 
characteristics of heat transfer obtained are supported by observa- 
tions of the physical laws of the process are of special value. In this 
study the results are presented of an experimental investigation of 
nitrogen and helium boiling under conditions of forced motion in 
vertical tubes. The experimental plant made it possible to record 
wall temperature distribution along the length of experimental tubes 
from 0.315 to 1.25 mm in dia within a wide range of heat inputs 
(from 10? to 1.2 x 10° W/m? for nitrogen and from 10 to 2.5 x 10° 
W/m? for helium) and circulation rates of liquid (from 0.05 to 1.5 m/ 
8) at atmospheric pressure and below. With the aid of motion 
pictures the frequency of flow fluctuations at the channel outlet was 
determined. Joint examination of the data obtained made it possible 
to give a physical interpretation of the dependences of the channel 
length average temperature head on heat flux density. 


11264 Critical heat fluxes in internally heated annular channels. 
Levitan, L.L.; Lantsman, F.P. Therm. Eng. (USSR) (Engl. Transl.); 
24: No. 4, 16-21(1978). 

Translated from Teploenergetika; 24: No. 4, 15-19(1977). 

The development of a mathematical expression to express 
critical heat fluxes in internally heated annular channels is described. 
The generalizing equation developed made use of Soviet and other 
data. The critical heat flux depends both on the operational param- 
eters (pressure, mass velocity and relative enthalpy at the point of 
burnout) and the geometric characteristics of the channel (diameter 
of the heated rod, annulus size, and length of section). The limita- 
tions of applicability of the equation developed to ranges of these 
variables are given. Calculated and measured critical heat fluxes are 
compared. The deviation of more than 80% of all experimental data 
from the results of calculation by the equation did not exceed +- 
20%. This agreement should be recognized as quite satisfactory, 
especially when the great scatter of the experimental data themselves 
is considered. Thus, the approximating relation with adequate accu- 
racy generalizes data published in world literature on the first kind 
of burnout in internally heated annular channels. 
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11265 Comparison of various mixed-interpolation finite elements 
in the velocity-pressure formulation of the Navier-Stokes equations. 
Huyakorn, P.S. (Princeton Univ., NJ); Taylor, C.; Lee, R.L.; 
Gresho, P.M. Comput. Fluids; 6: 25-35(1978). 

It is generally recognized that mixed interpolation should be 
used in the velocity-pressure finite element formulation of incom- 
pressible viscous flow problems. Four types of mixed interpolation 
elements are considered and compared. These are namely: six-node 
triangular elements, eight-node serendipity elements, nine-node La- 
grangian elements and four-node quadrilateral elements. The com- 
parison is made via two numerical examples concerning steady flow 
through a sudden expansion and steady free thermal convection in a 
square cavity. Results indicate that for the same number of pressure 
unknowns, serendipity elements can give considerably less accurate 
pressure fields than most other types of elements. Lagrangian ele- 
ments give the most accurate pressure and velocity distributions. 
The numerical performance of triangular elements is intermediate in 
accuracy and is dependent on the triangular pattern used. Finally, 
the four-node element may generate spurious pressure modes de- 
pending on the boundary condition specifications. 


11266 Low Peclet number behavior of the transfer rate in packed 
beds. Fedkiw, P.; Newman, J. (Lawrence Berkeley Lab., CA). 
Chem. Eng. Sci.; 33: No. 8, 1043-1048(1978). 

The asymptotic behavior of the mass-transfer coefficient in a 
packed bed reactor at low Peclet numbers is dependent upon how 
the coefficient is defined. A singular perturbation approach coupled 
with heuristic arguments is used to demonstrate that the film mass- 
transfer coefficient in deep beds approaches a constant value as the 
Peclet number decreases. The film coefficient is utilized in the one- 
dimensional model of a bed as a sink term in the governing equation. 
The volumetric, or effective, mass-transfer coefficient which relates 
the overall reactant conversion to a logarithmic mean concentration 
driving force, decreases linearly with the Peclet number as the 
Peclet number approaches zero. The distinction between the two 
coefficients is important in the low Peclet number region. Analogous 
results apply to heat transfer. Reported experimental data support 
these predicted trends. 37 references. 


11267 Heat exchange between a pulsating bed and a bundle of 
tubes immersed in the bed. Bokun, I.A. (Belorussian Polytechnic 
Inst., Minsk). Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 
2, 37-40(1977). (In Russian). 

Results are presented for experimental studies of heat ex- 
change between a horizontal bundle of tubes and a pulsating bed of 
disperse material at pulsation frequencies of 1, 1.5, 2, and 2.5 cycles/ 
sec. The relationships d/sub st//sup puls/, p/sub max//sup puls/ = 
f(f), H/sub max//sup puls/ were obtained on the basis of experimen- 
tal data. a/sub stmax/ emerges in a pulsating bed at a filtration rate 
which is 40% less than in a conventional fluidized bed. 4 figures. 


11268 Optimization and calculation of heat exchange in a vertical 
evaporation circuit. Averbukh, D.A.; Borishanskii, V.M.; Esterkin, 
R.I. Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 2, 41- 
46(1977). (In Russian). 

Analytical methods are proposed for optimizing heat ex- 
change conditions in a vertical evaporation circuit by means of 
determining the optimal heat load and rate of circulation in a 
partially removed boiling zone. A method is proposed for extremal 
conditions data and a computed relationship is given for determining 
the heat yield factor from the wall to solution at various combina- 
tions of zone lengths: economizer and advanced boiling. The sug- 
gested methods may be used in various systems with a vertical 
evaporation circuit. 4 figures, 15 references. 


11269 Study of heat exchange in a multi-jet mixing chamber of 
plasma heating device. Burov, I.S.; Litvinov, V.K.; Mosse, A.L. (Inst. 
of Heat and Mass Exchange, Minsk). Vestsi Akad. Navuk BSSR, Ser. 
Fiz.-Energ. Navuk; No. 2, 53-57(1977). (In Russian). 

Results are presented for experimental studies of heat ex- 
change in mixing chamber of a plasmo-chemical reactor. The mixing 
process was shown to be completed essentially in the three caliber 
section, according to data on enthalpy profile, when cold gas is 
mixed with plasma jets. The heat exchange relationships obtained in 
the mixing chamber are presented in a criterial form. 4 illustrations, 9 
references. 


11270 Segregation and fluidization characteristics of a dolomite 
bed with a range of particle sizes and shapes. Saxena, S.C.; Vogel, 
G.J. (Argonne National Lab., IL). Chem. Eng. J. (Lausanne); 14: 59- 
63(1977). 

Results of experiments carried out to gain a better under- 
standing of the quality of fluidization and to correlate minimum 
fluidization velocities with the particle size distribution of the solids 
making up the bed and with bed temperature and reactor pressure 
are reported. The experiments were performed on a fresh unsulfated 
dolomite bed with particle size range of 2000-88 um or 2000-44 um 
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with a temperature range of 70 to 800°F and with a pressure range 
of 26 to 121 Ibf in~?. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 10337 


11271 (AD-A—053073) Non-destructive evaluation of materials 
with cold neutron beams. Herman, H. (State Univ. of New York, 
Stony Brook (USA). Dept. of Materials Science). Dec 1977. Con- 
tract N00019-77-M-0418. 164p. NTIS PC A08/MF AOl. 

A study is presented on the possibilities of using cold neutrons 
for non-destructive evaluation (NDE). There are shown to be two 
sectors where cold neutrons can be effectively employed: (1) cold 
neutron radiography (CNR); and (2) small-angle neutron scattering 
(SANS). CNR is an established method of radiography with low 
energy, long wavelength neutrons, enabling greatly improved con- 
trast and resolution over normal radiographic methods. This im- 
provement will be especially important for hydrogenous materials, 
for example, contained within thick steel sections (e.g., one mm of 
plexiglas imbedded between two 7 cm section of steel plates). The 
main limitations to the use of CNR are portability and expense of the 
cold neutron source. SANS is actually a scattering method for 
detecting heterogeneities (10-10,000 A) imbedded within a matrix of 
different neutron scattering power. SANS has been employed by 
workers in Italy over a remarkable range of applicability, from 
predicting failure in nickel-base superalloy turbine blades to a study 
of debonding of fibers in carbon-carbon fiber composites. Again, as 
with CNR, applied SANS suffers from the need of a high flux of 
cold neutrons. The possibilities and limitations of SANS for NDE, 
with special reference to Naval needs, are examined. 


11272 High-resolution radiography by means of a hodoscope. De 
Volpi, A. (to Dept. of Energy). US Patent 4,092,542. 30 May 1978. 
Filed date 27 Jan 1977. 4p. 

PAT-APPL-763,436. 

The fast neutron hodoscope, a device that produces neutron 
radiographs with coarse space resolution in a short time is modified 
to produce neutron or gamma radiographs of relatively thick sam- 
ples and with high space resolution. The modification comprises 
motorizing a neutron and gamma collimator to permit a controlled 
scanning pattern, simultaneous collection of data in a number of 
hodoscope channels over a period of time, and computerized image 
reconstruction of the data thus gathered. 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 11354, 11355, 11357, 11664 


11273 (KFK—2525) Testing of a graphite based extinguishing 
powder for use on liquid metal fires. Menzenhauer, P.; Ochs, G.; 
Peppler, W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Reaktorentwicklung; Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Projekt Schneller Brueter). Nov 1977. 7p. (In 
German). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

A graphite based extinguishing powder, newly developed by 
a French firm for use on liquid metal fires has been tested on a 
sodium fire in a pan of 0.96 m* using 60 kg of sodium. The behaviour 
and extinguishing power are reported and compared with those of 
other materials tested in earlier experiments. The new powder has 
excellent efficiency in dealing with sodium pool fires. Application is 
simple. The amount required is more than an order magnitude less 
than that of currently available alternatives. The powder is not 
corrosive. 


11274 (NBS-SP—510) Tentative provisions for the development 
of seismic regulations for buildings: a cooperative effort with the 
design professions, building code interests, and the research communi- 
ty. Final report. Atkinson, R.C.; Ambler, E. (Applied Technology 
Council, Palo Alto, CA (USA)). Jun 1978. 514p. GPO $6.75. 
Tentative seismic design provisions are presented for use in 
the development of seismic code regulations for design and construc- 
tion of buildings. The provisions represent the result of a concerted 
effort by a multidisciplinary team of nationally recognized experts in 
earthquake engineering. Design professionals, researchers, Federal 
agency representatives, staffs from the model code organizations and 
representatives from state and local governments from throughout 
the United States were involved. The provisions are comprehensive 
in nature and deal with earthquake resistant design of the structural 
system, architectural and non-structural elements and mechanical- 
electrical systems in buildings. Both new and existing buildings are 
included. They embody several new concepts which are significant 
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departures from existing seismic design provisions. An extensive 
commentary documenting the basis for the provisions is included. 


11275 (SAND—78-1997C) Human factors/safety considerations 
in high pressure energy systems. Jercinovic, L.M. (Sandia Labs., 
Albuquerque, NM (USA)). 10 Oct 1978. Contract EY-76-C-04-0789. 
13p. (CONF-781038—2). Dep. NTIS, PC A02/MF AO1. 

From 22. Human Factors Society meeting; Detroit, MI, USA 
(19 Oct 1978). 

Investigation of safety incidents at Sandia Laboratories has 
provided useful information on multiple causal factors. Such details 
are required if the proper solution for preventing a recurrence is to 
be identified. Only through detailed analysis do such findings come 
to light. Selected, often obscure, examples of accident or incident 
causes are identified and discussed. Vugraphs are used to illustrate 
the potential destructiveness of high pressure systems while stressing 
the factors that may cause such incidents. A summary of Industrial 
Safety's concern for the reduction of error prone situations is 
stressed. 


VACUUM ENGINEERING 


REFER ALSO TO CITATION(S) 11191 


ELECTRONIC CIRCUITS AND DEVICES 


11276 (BDX—613-1930(Rev.)) Hermetic sealing of hybrid mi- 
crocircuits: initial capability development. Williams, J.H.; Piper, W.A. 
(Bendix Corp., Kansas City, MO (USA)). Dec 1978. Contract EY- 
76-C-04-0613. 24p. Dep. NTIS, PC A02/MF AO1. 

The capability to hermetically seal hybrid microcircuits has 
been established. Tests indicate that helium fine leak rates in the low 
10-* STP cm*/s region and moisture content of less than 500 ppm 
are obtained with the 80% gold—20% tin solder sealing process 
being used. Initial production results indicate a yield of bettr than 
90% for the process. Work is continuing to improve the capability to 
reseal packages that have been opened for rework. Future efforts 
will include evaluations of moisture sensors for use in hybrid pack- 
ages, particle impact noise detection testing of sealed packages, and 
the use of laser welding as an alternate method for sealing packages. 


11277 (SAND—78-1451) Polyalgorithmic approach to multiwire 
and PC routing. Wisniewski, J.A.; Bossard, J.R. (Sandia Labs., 
Albuquerque, NM (USA); Department of Defense, Washington, DC 
(USA)). Aug 1978. Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC 
A02/MF AOl1. 

An algorithm for discrete wiring of circuit boards is present- 
ed. The method consists of a fast, class router and a Lee algorithm. 
The method exhibits the run time characteristics of the fast router as 
well as the routing capabilities associated with Lee’s algorithm. The 
algorithm is shown to be superior to either the class router or the 
Lee algorithm used alone. 


11278 (SRD—78-057) Reciprocity in multiconductor systems 
with application to effects of load perturbations on multiconductor 
lines. Gajjar, J.T. (General Electric Co., Schenectady, NY (USA). 
Corporate Research and Development Dept.). 18 Jan 1978. Contract 
EC-77-C-01-2100. 11p. Dep. NTIS, PC A02/MF AO1. 

The reciprocity theorem of circuit theory is extended to 
multiconductor systems. This leads to a transpose relationship. Ap- 
plications of this theory in the matrix analysis of effects of load 
variation on signal propagation or multiconductor tree networks are 
considered. It is shown that the use of multiconductor reciprocity 
leads to a simplification in the computational effort. 


11279 (LA-tr—78-30) Erosion of electrodes used in high current 
(ac) switches in a high vacuum, Althoff, F.D. (Technische Univ. 
Braunschweig (Germany, F.R.). Fakultaet fuer Maschinenbau und 
Elektrotechnik). 1978. Translation of Thesis, 1970. 206p. Dep. NTIS, 
PC A10/MF AOl. 

Thesis. 

The study is concerned with electrode erosion and the evolu- 
tion of metal vapor and gas due to ac switch arcs in a high vacuum 
in the range of higher arc currents (I = 1 - 30 kA) in switches of 
varying size and shape with and without arc migration produced by 
self-magnetic blowing. 


11280 Superconducting transitor. Gray, K.E. (to Dept. of 
Energy). US Patent Application 849,201. 7 Nov 1977. 12p. 

A superconducting transistor is formed by disposing three 
thin films of superconducting material in a planar parallel arrange- 
ment and insulating the films from each other by layers of insulating 
oxides to form two tunnel junctions. One junction is biased above 
twice the superconducting energy gap and the other is biased at less 
than twice the superconducting energy gap. Injection of quasiparti- 
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cles into the center film by one junction provides a current gain in 
the second junction. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 9910 


11281 Method and apparatus for incinerating liquid, gaseous and 
pasty waste. Barkhuus, P.W. US Patent 4,054,097. 18 Oct 1977. Filed 
date 17 Mar 1976. 8p. 

Steps in the process for incinerating liquid, gaseous or pasty 
waste include: producing a high frequency vibratory flow of a fluid 
in a pulverizing chamber; introducing the liquid, gaseous or pasty 
waste into the chamber to be pulverized in said high frequency 
vibratory fluid flow; providing combustion air to be drawn into said 
high frequency vibratory flow to be mixed with said pulverized 
waste; and igniting the mixture of pulverized waste and combustion 
air. In addition, the present arrangement provides a chamber in 
which waste material is pulverized. The chamber is equipped with 
first aperture means and second aperture means. Within the chamber 
and disposed to face said first aperture is a cavity resonator so that 
when high pressure fluid passes through said first aperture there 
results a high frequency vibratory flow of said fluid. Waste material 
is passed into the chamber through said second aperture simulta- 
neously with combustion air being passed in proximity to the en- 
trance of the chamber lying away from said first aperture. Both the 
waste material and the combustion air are drawn into the vibratory 
movement of the fluid, and this results in pulverizing the waste 
material while mixing the pulverized waste with combustion air to 
render the mixture readily available for incineration. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 9387, 9388, 9557, 9558, 9559, 
9560, 10861 


11282 (CONF-771219—4) Conceptual design of a 570-MW C-E 
AFB steam generator. Covell, R.B. (Combustion Engineering, Inc., 
Windsor, CT (USA)). 1977. Contract EX-76-C-01-2473. 16p. Dep. 
NTIS, PC A02/MF AO1. 

From 5. international conference on fluidized bed combus- 
tion; Washington, DC, USA (12 Dec 1977). 

Combustion Engineering's approach to the conceptual design- 
ing of an atmospheric fluidized-bed steam generator is described, 
including selection of bed design characteristics, unit physical ar- 
rangement and other design features. Also described are auxiliary 
equipment and unit design performance. 


11283 (CONF-780485—2) Latest equipment and design for new 
coal fired plants and conversions to increase fuel flexibility. Seibold, 
P.F.; Bessette, R.D. (Riley Stoker Corp., Worcester, MA (USA) ; 
Island Creek Coal Sales Co., Lexington, KY (USA)). 1978. 35p. 
Riley Stoker Corp., Worcester, MA. 

From Industrial coal conference; Lexington, KY, USA (26 
Apr 1978). 

The purpose of this paper is to acquaint the modern engineer 
with as many of the basics as possible in order to become familiar 
with coal-firing equipment and its use today. We hope that the many 
areas have served this purpose and will provide a reference tool 
useful for years to come. A sample evaluation covering a pulverized 
coal-fired boiler versus a iaberdoed boiler is attached. 


11284 (ORNL/HUD/MIUS—44) Review of information rele- 
vant to tube corrosion in a gas-cooled, coal-fired, atmospheric-pres- 
sure, fluidized-bed furnace. Whatley, M.E. (Oak Ridge National Lab., 
TN (USA)). Nov 1978. W-7405-ENG-26; EX-76-A-01-1742. 40p. 
Dep. NTIS, PC A03/MF AOl1. 

The fluidized-bed combustion unit being developed for the 
coal-fired Modular Integrated Utility System (MIUS) will drive a 
gas turbine in a Brayton cycle and is characterized by a large surface 
area Operating at a high metal temperature and at low heat fluxes. 
The tube wall will be on the order of 1.8 mm (70 mils), and the tubes 
must be sufficiently strong to withstand the normal body forces from 
the fluidized bed. It is desirable for the tubes to survive at least ten 
years of operation, which requires penetration rates not more than 
0.08-0.13 mm/year (3-5 mils/year). A large and diverse amount of 
material has been reviewed in a quest for definitive information 
relevant to corrosion in hopes for guidance in selecting an optimum 
material. A review was made of conventional coal-fired power plant 
boilers, turbine bucket corrosion, corrosion work directd toward 
materials selection for coal gasification, and the information availa- 
ble from experience in the operation of other coal-fired fluidized-bed 
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combustors. In each case it was found that important differences 
between our intended application and the conditions under which 
the corrosion data were accumulated make translations of signifi- 
cance dubious. Through the rationale of qualitatively analyzing the 
most — mechanism for corrosion in our system, the conclu- 
sion that the specified attack rates will not be exceeded for several 
practical materials was found reasonable. 


11285 (RLO—2227-T22-5) Investigation of combustion charac- 
teristics of Douglas fir hogged fuel. Junge, D.C. (Oregon State Univ., 
Corvallis (USA). Dept. of Mechanical Engineering). 4 Jun 1978. 
Contract EY-76-S-06-2227-022. 44p. (CONF-780611—14). Dep. 
NTIS, PC A03/MF AO1. 

From AIChE symposium; Philadelphia, PA, USA (4 Jun 


1978) 

The initial results are presented of studies of the combustion 
characteristics of Douglas Fir bark (hogged fuel) as burned in a 
spreader-stoker experimental test facility. The project was funded by 
ERDA and attempts to determine combustion characteristics for 
fuels burned in controlled conditions. Independent variables include 
wood size, wood moisture content, underfire/overfire air ratios, and 
fuel to air ratios. The work is presently under way at Oregon State 
University in a water wall spreader-stoker, with 10 ft? of grate area. 


11286 Method for converting combustor from hydrocarbonaceous 
fuel to carbonaceous fuel. Keller, L.J. (to Keller Corp.). US Patent 
4,097,217. 27 Jun 1978. Filed date 9 Dec 1976. 8p. 

A method of converting a combustor from hydrocarbona- 
ceous fuel to carbonaceous fuel characterized by the following 
multistep process is described. Oxygen-enriched gas is provided and 
the carbonaceous fuel is burned in a primary combustor in the 
presence of the oxygen-enriched gas to produce a high temperature, 
combustible product gas comprising carbon monoxide and hydrogen 
and produce a molten slag in the bottom that contains materials that 
would normally pollute the atmosphere in a low temperature com- 
bustion process. The slag is withdrawn from the primary combustion 
chamber. Inert gas is employed to isolate and cool the explosive 
product gas and transfer the heat to a second combustion-supporting 
gas, such as air being supplied to the combustor. The less hot 
product gas is passed to the combustor and burned in the heated air. 
The waste gases that are produced by burning the product gas of 
carbon monoxide and hydrogen have much lower concentrations of 
pollutants therein. The pollutants can be removed by conventional 
processes, such as, introducing a reactant dust thereinto and collect- 
ing the dust at a downstream, cooler, point. Also disclosed are 
specific details and equipment modifications enabling carrying out 
the process. 


11287 Investigation of the heat transfer process in a fluidized bed 
when burning liquid fuel. Voinov, A.P.; Rakhmanov, V.B. (Odessa 
Polytech Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 12, 
58-63(Dec 1977). (In Russian). 

An investigation of heat transfer betweeen a fluidized bed and 
an immersed horizontal heating surface during liquid fuel combus- 
tion is described. Equations are presented for calculating maximum 
heat transfer coefficients. The expediency of utilizing fluidized beds 
in boiler furnaces as a means to intensify the furnace process is 
stressed. 


11288 Method of and apparatus for generating a hot gas. High- 
ley, J. (to Coal Industry (Patents) Ltd.). US Patent 4,052,140. 4 Oct 
1977. Priority date 28 May 1975, United Kingdom of Great Britain 
and Northern Ireland (UK). 4p. 

A hot gas is generated by passing the gas to be heated 
through a fluidized heating bed to fluidize the bed and to receive 
heat from the bed to which hot bed material is circulated from an 
adjacent fluidized combustion bed. An intermediate combustion bed 
may be interposed between the heating and combustion beds to burn 
any burnt matter prior to its passage to the heating bed thereby 
avoiding or reducing contamination of the gas to be heated. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 9514, 9536 


11289 (BETC/TPR—78/7) Emmissions characteristics of six 
high-speed diesel engines. Marshall, W.F. (Department of Energy, 
Bartlesville, OK (USA). Bartlesville Energy Technology Center). 
Oct 1978. 13p. Dep. NTIS, PC A02/MF AO1. 

Experiments were conducted to determine emissions charac- 
teristics of six high-speed diesel engines. The intent of this work was 
to provide information for making an assessment of the potential for 
use of this type of engine in underground mines. Emissions of 
nitrogen oxide were low; carbon monoxide and smoke levels can be 
reduced to acceptable levels by limiting the maximum power capa- 
bility of the engines. The relatively high power densities of these 
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engines, along with these emissions characteristics, indicate good 
potential for their use in underground mines. 12 figures. 


11290 (PB—275815) Ac-impedance measurements used to locate 
faults in mining power cables. Report of investigations. Hammer, R.; 
Conroy, G.J. (Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh 
Mining and Safety Research Center). 1977. 23p. (BM-RI—8257). 
NTIS PC A02/MF AOl. 

Various a.c. methods which can localize faults in portable 
trailing cables and other cables are considered. They include the 
Murray Loop, capacitance value measurement, inductance measure- 
ment, phase comparison recordings, and standing wave measure- 
ment. Judgments regarding suitability rank of the various methods 
were not attempted; however, the Murray Loop method proved to 
be a feasible and easily implemented method for locating certain 
high resistance short circuits. 


MARINE ENGINEERING 


REFER ALSO TO CITATION(S) 10931, 11418, 11623, 11624, 
11625, 11626, 11627, 11628, 11629, 11630, 11640, 11648, 11662, 
11664, 11665, 11669, 11670, 11671, 11672 


11291 Non-linear dynamic analysis of tension-leg platforms for 
medium and greater depths. Albrecht, H.G.; Koenig, D.; Kokkinow- 
rachos, K. (ARGE TLP). Offshore Technol. Conf.; 1: 7-15(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Mathematical models are formulated and the applicability of 
numerical techniques for the prediction of the dynamic behavior of 
tension-leg platforms is demonstrted. The linear and the linearized 
analysis in the frequency-domain as well as the time-domain simula- 
tion of the non-linear equations of motions are discussed. In particu- 
lar the non-linearities owing to the tension rope network are consid- 
ered. The restoring characteristics are calculated for several types of 
rope network using a large displacement finite element technique. 
The integration of the numerical methods in the particular stages of 
the design procedure is demonstrated for the case of an actual 
tension-leg platform concept. 16 refs. 


11292 Naval architectural considerations in the design of the 


Ninian Field southern platform. Praught, M.W.; Clifford, W.R.H 
(Earl and Wright Consult Eng). Offshore Technol. Conf.; 1: 17- 
28(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Design guidelines and criteria chosen for this project are also 
presented. Reserve buoyancy ratios, weight estimating philosophy, 
stability criteria, and upending methods are summarized. Special 
analyses performed for the floatout and balasting operations are 
described. 


11293 Reliability analysis format for offshore structures. Moses, 
F.; Stahl, B. (Case West Reserve Univ, Cleveland, Ohio). Offshore 
Technol. Conf.; 1: 29-38(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An incremental loading approach to structural reliability anal- 
ysis is presented and illustrated. The structure is progressively "un- 
zipped” as successive members reach their capacity until overall 
structural collapse occurs. An inherent advantage of this approach is 
that the variance of structural capacity is extracted in addition to the 
mean value, with a minimum of computational effort. The method 
accounts for different types of member behavior such as brittle and 
ductile, different structural arrangements such as members in parallel 
and series, and statistical and mechanical correlation between struc- 
tural elements. 18 refs. 


11294 Nonlinear design of offshore structures under extreme 
loading conditions. Kamil, H. (Eng Decis Anal Co, Inc). Offshore 
Technol. Conf.; 1: 39-46(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A procedure is presented for nonlinear design of offshore 
structures subjected to extreme loads such as strong motion earth- 
quakes. It is proposed that the design be based on the Safety Level 
Earthquake (SLE) and should be checked for the Operating Level 
Earthquake (OLE). A reduced inelastic response spectrum should be 
used for the SLE. It is recommended that the preliminary design be 
obtained using a response spectrum approach. Nonlinear analyses 
should then be performed using one or more artificial time histories 
of ground motion compatible with the inelastic spectrum. The pre- 
liminary design could be modified as necessary to obtain the final 
design. The reliability of the final design could then be estimated 
using a deterministic-cum-probabilistic procedure. 
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11295 A drilling platform for a soft foundation location. Sybert, 
J.H.; Gass, J.D. (Chevron Inc). Offshore Technol. Conf; 1: 49- 
54(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The design, fabrication, and installation of a fixed platform for 
drilling and producing operations in a soft foundation location on the 
Mississippi River Delta is described. An analytical procedure that 
couples the dynamic action of the waves and the soil was used to 
determine environmental loads. These loads are reduced by drilling 
the wells inside the piles, whereby the exposure to loads is mini- 
mized. The bottom of the jacket extends 99 ft below the mudline, 
and 84-in.-diameter piles are required. Fabrication and installation 
experiences involved in the successful completion of this project are 
described. 


11296 Vertically moored platform, for deepwater drilling and 
production. Berman, M.Y.; Blenkarn, K.A.; Dixon, D.A. (Amoco 
Prod Co). Offshore Technol. Conf.; 1: 55-64(1978). (CONF-780505-—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The Vertically Moored Platform (VMP) is discussed. This 
buoyant drilling and production platform utilizes tensioned vertical 
structural risers as the mooring system . While the platform is 
inherently dynamic, the vertical mooring system effectively elimi- 
nates heave, roll, and pitch motions. Water depth applicability is in 
the range of 700 feet to 3,000 feet, or more. The concept background 
is presented, detailing the theoretical, model testing, and operational 
studies performed by Amoco to arrive at a complete development 
system. The general configuration and motion characteristics of the 
VMP are described, together with basic design principles. Major 
elements are discussed from structural and operational standpoints. 
Operational features are addressed and compared with other deep- 
water drilling and production systems. 


11297 Organic geochemistry related developments in the deep sea 
drilling project. Baker, E.W.; Eglinton, G. (Fla Atl Univ, Boca 
Raton). Offshore Technol. Conf.; 1: 65-72(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

As a decade of ocean drilling comes to a close a retrospective 
look at the organic geochemical related developments shows that 
substantial gains have been made in the following areas: paleoenvir- 
onmental assessment; (a) type of organic input (e.g., marie vs. 
terrestrial, particulate and soluble), (b) environment of deposition 
(e.g., redox; resedimentation and reworking); diagenetic history; 
thermal history; origin and composition of extractable organic 
matter in marine sediments; stability conditions of gas hydrates and 
general application of sedimentology and geology. Specific illustra- 
tions in these areas have in some cases confirmed earlier hypothesis 
and in other cases have led to new conclusions. 31 refs. 


11298 Wave feed-forward as a means to improve dynamic posi- 
tioning. Pinkster, J.A. (Neth Ship Model Basin, Wageningen). Off- 
shore Technol. Conf.; 1: 105-112(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Existing dynamic positioning systems for ships depend mainly 
on a feed-back control using the position error as input, supplement- 
ed by a feed-forward control signal based on the instantaneous wind 
speed and direction. This study explores the possibility of creating a 
feed-forward control signal which can reduce the horizontal motions 
of the vessel which are caused by the low frequency second order 
wave drifting forces in irregular waves. Results of model tests are 
presented which indicate that the relative wave height measured 
directly alongside and from the vessel can be used to create a wave- 
feed-forward control signal which reduces significantly the low 
frequency wave induced surge, sway and yaw motions of a vessel 
moored in irregular waves. 6 refs. 


11299 Transponder array survey method using a combined short- 
baseline/long-baseline acoustic position reference system. Neudorfer, 
M.L. (Honeywell Commer Mar Oper). Offshore Technol. Conf.; 1: 
113-118(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Description is given of how the time necessary to deploy and 
calibrate the transponders can be significantly reduced with a com- 
bined ultrashort- and long-baseline system. A procedure is presented 
which allows the transponders to be deployed and calibrated in the 
time previously required for deployment alone. This procedure 
eliminates the operating costs associated with calibration. Results of 
an analysis are presented comparing the calibration accuracies ob- 
tainable via this new calibration procedure with those obtainable 
under the more traditional procedures. The results of this analysis 
indicate that this new calibration method will meet resolution re- 
quirements for many offshore applications. 2 refs. 
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11300 Drilling offshore western Greenland--ice. Hammett, D.S.; 
Finney, G. (SEDCO). Offshore Technol. Conf; 1: 119-128(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Presentation is given of the pre-engineering and operating 
experience of two vessels used in the summer of 1977 to drill three 
wells within an 81-day period while dealing with the hostile, remote 
environment of Greenland. During the 81-day drilling period, 82 
icebergs, varying in size from 8 thousand to 7.5 million tons, were 
sighted and tracked at locations within a 25-mile radius of the 
SEDCO drilling sites. 2 refs. 


11301 Hybrid simulation approach to cost effective design, check- 
out, and optimization of dynamic positioning systems. Mason, L.E.; 
Wunsch, H.A. (GM). Offshore Technol. Conf.; 1: 129-140(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Description is given of a multipurpose integrated hybrid 
simulation which provides an efficient means of conducting DPS 
design, checkout, and performance optimization. Initial design and 
performance evaluation is conducted using available model test data, 
and the software developed in the design simulation is then pro- 
grammed into the DPS computer. Results from sea trails of operat- 
ing drillships are presented, showing the correlation between simula- 
tion results and field data. 10 refs. 


11302 Navigation and guidance system for offshore technology 
operations. Kuipers, J. (Calvin Coll, Grand Rapids, Mich). Offshore 
Technol. Conf.; 1: 141-145(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Description is given of a new six degree-of-freedom naviga- 
tion and guidance system. The SPASYN is a new navigation and 
guidance system, a six degree-of-freedom transducer, which meas- 
ures the relative position and the relative orientation between two 
independent bodies. SPASYN measures, in each body, the two 
pointing angles and range plus the three Euler angles, of the other 
body. The SPASYN is also a synchro--SPAce SNYchro. The 
OFFSET GUIDANCE or HANDOFF capability is discussed in the 
context of an application, namely, the “blind” landing of a helicopter 
on an offshore platform. The system is described and the algorithms 
that compute this guidance vector are derived and discussed. 4 refs. 


11303 Hydrodynamic loading on offshore platforms. Bea, R.G.; 
Lai, N.W. (Woodward-Clyde Consult). Offshore Technol. Conf.; 1: 
155-168(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The overall system of factors which are recognized as being 
of primary importance in determining hydrodynamic loadings devel- 
oped by severe storms acting on offshore platforms composed of 
small diameter members is considered. Current knowledge is re- 
viewed and summarized in the perspective of results from past in- 
ocean force measurement programs and experience with platforms 
subjected to intense wave and current loadings. Published informa- 
tion on the failures and survivals of offshore platforms which have 
been subjected to intense hydrodynamic loadings are utilized to 
demonstrate that the industry presently has the ability to successfully 
design at storm loadings, in spite of the still present large uncertain- 
ties. 51 refs. 


11304 Wave impact loads on cylinders. Sarpkaya, T. (Nav Post- 
grad Sch, Monterey, Calif). Offshore Technol. Conf; 1: 169- 
176(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The evolution of forces acting on horizontal cylinders sub- 
jected to impact by a sinusoidally oscillating free surface has been 
investigated. The experiments were carried out in a large U-shaped 
tunnel, with cylinders 3 to 8 inches in diameter. The results have 
been expressed in terms of two force coefficients. The first is the 
slamming coefficient which expresses the normalized force acting on 
the cylinder at the time of impact; and the second is the maximum 
drag coefficient ‘vhich occurs when the cylinder is immersed ap- 
proximately 1.8 diameters in water. The slamming-force coefficient 
was found to be equal to 3.2. It is also found that the force 
independently of the dynamic response of the cylinder. This work is 
pertinent to offshore structure and naval architecture. 10 refs. 


11305 Effect of uncertainty in wave force coefficients for off- 
shore structures. Nolte, K.G. (Amoco Prod Co). Offshore Technol. 
Conf.; 1: 177-184(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The purpose of this study is to provide a rational framework 
for dealing with the uncertainty in force coefficients. This frame- 
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work is statistical and incorporates into the force statistics the 
uncertainty of the force coefficients and the random occurrence of 
the wave parameters. 10 refs. 


11306 Interference effects between large cylinders in waves. 
Isaacson, M.d.St.Q. (Univ of BC, Vancouver). Offshore Technol. 
Conf.; 1: 185-192(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The computer prediction of wave loads on large vertical 
cylinders of arbitrary section extending from the seabed or deep 
water and piercing the free surface is summarised. One important 
reference geometry conforming to this situation corresponds to a 
pair of neighbouring circular cylinders. Wave force experiments for 
this case are described and a comparison of the results with the 
computer predictions is made. The force on one cylinder may be 
significantly increased by the presence of the neighbor. 12 refs. 


11307 First reel pipelay ship under construction: applications up 
to 16 inch diameter pipe 3000 feet of water. Friman, K.R.; Uyeda, 
S.T.; Bidstrup, H. (Santa Fe Eng and Constr Co). Offshore Technol. 
Conf.; 1: 193-198(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The design parameters, special features and details of the ship 
are discussed. Also presented are applications such as pipelines in 
very deep water where normal anchoring is not practical, pipelaying 
with limited offshore work time, pipelines in remote areas, subsea 
completions, bundled pipelines, and removal and reuse of pipelines. 
An operating example is presented. 


11308 Insulated offshore oil pipeline for deep water. Woodyard, 
A.H. (Cont Oil Co, Ponca City, Okla). Offshore Technol. Conf.; 1: 
199-206(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A description of the various insulating foams, insulated pipe 
designs, and foam sealants considered for this deep-water application 
is given. The full-scale fabrication and testing of the pipe-within-a- 
pipe concept is described. The analysis of heat loss, thermal expan- 
sion forces, and laying technique, which determined the final design, 
is also described. The insulated pipeline design described is for 300 ft 
of water and will be applicable for much greater water depths. 


11309 Inspection of buried pipelines by submersibles: pipe track- 
ing and pipe logging instrumentation. Durand, Y.; Stankoff, A. (Inter- 
sub-Dev). Offshore Technol. Conf; 1: 207-216(1978). (CONF- 
780505—,). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A complete range of equipments has been especially devel- 
oped by INTERSUB to enable an underwater vehicle to follow a 
line, even deeply buried, and to record simultaneously during a 
continuous survey a set of measurements like the profile of the 
pipeline trench, the depth of cover over the pipe, cathodic protec- 
tion parameters, etc. After each dive the records are processed in a 
surface computer which delivers as a final product, a continuous log 
of the parameters of interest accurately scaled and positionned. 


11310 Drag and inertia coefficients for partially-buried offshore 
pipelines. Parker, M.E.; Herbich, J.B. (Tex AandM Univ, College 
Station). Offshore Technol. Conf.; 1: 217-224(1978). (CONF-780505— 
). 


From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

This model study was designed to simulate more accurately 
the actual design conditions for most offshore pipelines. The data 
were analyzed by two approaches: (1) presentation of results in 
terms of a dimensionless force that can be used to give a prototype 
force estimation without requiring the calculation of the wave 
kinematics, and (2) presentation of drag, lift, and inertia coefficients 
that can be used in the Morison equation in combination with Stokes’ 
third-order wave theory. All results have been presented in a dimen- 
sion-less form. 


11311 Natural backfilling of pipeline trenches. Mortensen, P.; 
Fredsoe, J. (Dan Hydaul Inst, Den). Offshore Technol. Conf.; 1: 225- 
232(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A description is presented of how the natural backfilling may 
be calculated on the basis of the following parameters: currents, 
waves, bed material, shape of trench and water depth. The backfill- 
ing (sedimentation) in the trench is partly caused by a gravity effect 
on the bed load transport and partly by settling of the suspended 
load due to decreasing transport capacity over the trench. The 
physics behind these two sedimentation mechanisms are described. 
A theoretical calculation of the sedimentation, due to gravity effects 
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on the bed load transport is developed in two steps. Four examples 
of how to calculate natural backfilling are presented. Two examples 
in current only and two examples in combined currents and waves. 
10 refs. 


11312 Strength of large diameter grouted connections. Billington, 
C.K.; Lewis, G.H.G. (Wimpey Lab Ltd). Offshore Technol. Conf; 1: 
291- 301(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The results of some 400 tests on both full scale and accurate 
scale model sleeve to pile specimens carried out in connection with 
th design of seven major North Sea platforms are summarized. The 
validity of reduced scale modelling techniques is established. Ulti- 
mate strength is shown to depend on the geometry of the connec- 
tion, imperfections of the steel, and grout properties. A conservative 
design approach is described and tentative recommendations are 
given for a more comprehensive design procedure which describes 
the effect of each important parameter on the connection strength. 4 
refs. 


11313 Elasto-plastic buckling stability under hydrostatic pres- 
sure. Benoit, J.M.; Bellamy, G.P.J. (EOA-Bouygues). Offshore Tech- 
nol. Conf.; 1: 303-316(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A spherical submarine hull element is analyzed by means of a 
nonlinear finite-difference program. The imperfection sensitivity of 
this stiffened shell is greatly dampened by the structural discontinui- 
ties introduced through the stiffened portholes. The influence of 
shape imperfection--or geometric manufacturing tolerance--is studied 
by varying the imperfection amplitude and by changing its distribu- 
tion (different shapes). Several grades of steel are considered for the 
present hull structure as well. The analytical results are presented on 
various graphs visualizing the buckling characteristics of the present 
structure. Other simplified analytical tools are reviewed with the 
purpose of serving as a cross-check. 23 refs. 


11314 Implosion strength of cylindrical concrete shells: a com- 
parison of theoretical and experimental results. Leick, R.D.; Bode, 
J.H. (Exxon Prod Res Co). Offshore Technol. Conf.; 1: 317-326(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Concrete has been found to be a suitable construction material 
for production and storage facilities employed in developing off- 
shore oil reservoirs such as those in the North Sea. A description is 
given of an analytical technique for determining the implosion 
strength of concrete cylindrical shells. Nonlinear material behavior 
is included through a theoretically derived plasticity reduction 
factor. The influence of structural end closures is investigated using 
the finite element method. Reinforcing steel and construction imper- 
fections in the form of out-of-roundness are examined using an 
iterative technique incorporating second order geometry effects. In 
addition, a comparison of theoretical and experimental results is 
presented. 24 refs. 


11315 Tests on two high-strength short tubular columns. Mar- 
zullo, M.A.; Ostapenko, A. (Lehigh Univ, Bethlehem, Pa). Offshore 
Technol. Conf.; 1: 327-334(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

As part of an investigation of the local buckling of high- 
strength steel tubular columns as used in offshore construction, two 
1.52-m (60-in.) diameter, 2.43-m (8-ft) long columns were tested. One 
column was made from nominal 345-MPa (50-ksi) yield stress steel 
and had a transverse weld located at midheight. The second column 
had only a longitudinal weld and was made from a higher-yield 
stress, 690-MPa (100-ksi), steel. A description is given of the speci- 
mens, the test setup, the test procedure, and the general specimen 
behavior. In addition, the initial imperfections of one column and the 
effect of prebuckling lateral deformations on the location and pattern 
of initial local 111 buckling are described. 10 refs. 


11316 Integrated deep water navigation system. Wells, D.R.; 
Harmel, N.A. (Nav Electron Syst Command, Washington, DC). 
Offshore Technol. Conf.; 1: 429-440(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

In support of the requirement to improve navigational accura- 
cy for deep water bathymetric surveys, the United States Navy has 
developed and is presently using a sophisticated deep water integrat- 
ed navigation system called IDWNS. The system design is described 
including the hardware components and system software. This navi- 
gation system accepts input data from doppler sonar, gyro compass, 
satellite, LORAN C and bottom transponder sensors and incorpo- 
rates a KALMAN filter to provide a continuous indication of ship's 
position. IDWNS computational control unit is a HP 21XX series 
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computer with 32 K memory augmented by executive function 
software for I/O of all computer peri | Rp A nee ee sensors and 
mathematical programs to calculate ship positions and provide dead 
reckoning. 7 refs. 


11317 Navigation systems for deep ocean mining. O’Brien, M.D.; 
Kriegsman, B.A.; St. George, E. (Charles Stark Draper Lab, Inc, 
Cambridge, Mass). Offshore Technol. Conf; 1: 441-448(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The advent of commercial manganese nodule mining will 
require more accurate surface navigation than can be provided by 
currently available satellite/dead reckoning systems. Bottom-mount- 
ed acoustic transponder navigation systems are limited to small area 
operations, and cannot easily be extended to large mine sites. In the 
near future, accurate survey and mining system surface navigation 
can be provided by integrated systems based on inertial systems or 
moored buoys with radio ranging systems. Within the next decade, 
the Global Positioning System will provide highly accurate, contin- 
ual navigation information at reasonable cost for all surface phases of 
ocean mining operations. 5 refs. 


11318 Super short baseline hydroacoustic navigation system. 
Vestgaard, K.; Hansen, K. (AS Simrad). Offshore Technol. Conf.; 1: 
449-456(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Underwater navigation with a super short baseline hydroa- 
coustic navigation system is descri The description contains 
design criterium and field experiences. The system has been used for 
tracking of pipeline during pull out from onshore base (STAVANG- 
ER TO STATFIJORD A) and tracking of underwater plough for 
trenching and for navigating the pipeline into the trench (i50 m 
depth). The system has been used for tracking submersibles during 
underwater inspection and survey operations. The system is installed 
onboard a diving support vessel and semisubmersible where it is used 
as a stand alone position reference system. 


11319 Long term response of articulated towers to wind, waves 
and current. Deleuil, G.E.; Durgeat, E.A.; Doris, C.G. Offshore 
Technol. Conf.; 1: 465-472(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Description is given of a method of determining the long- 
term behavior of an articulated tower under the effects of wind, 
waves, and currents. Initially the transfer function of the structure is 
determined using a special computer program. Then, a Monte Carlo 
technique makes it possible to associate for each particular sea state 
various values of wind and current velocity and a set of characteris- 
tic values of motion (tilt angle, deck acceleration, etc.). Empirical 
long-term distributions then are obtained; this leads to a realistic 
estimation of long-term capabilities of a given structure. An example 
of application is given for an articulated tower designed for North 
Sea environmental conditions. 6 refs. 


11320 Application of reliability function model to estimate off- 
shore platform risk at the early stage of design. Choi, H.S.; Kappler, 
H. (Tech Univ Munich, Inst fuer Bauingenieurwes, Ger). Offshore 
Technol. Conf.; 1: 473-483(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The concept of a reliability function model for estimating 
risks of a fixed offshore platform caused by waves is reviewed and 
the influence of some parameters on the reliability, such as pile 
radius, wall thickness, wave height, design life, and storm-occur- 
rence rate is investigated. At the early stage of design, when these 
parameters still are not determined definitely, a speedy and rough 
examination of their effects on the structural risk is most desirable 
for decision-making. A numerical example for a templated-type steel 
platform is carried out and its results clearly demonstrates the utility 
of this method for practical application, especially at the early stage 
of design. 21 refs. 


11321 Experimental study of the impact of horizontal cylinders 

on a water surface. Arhan, M.; Deleuil, G.; Doris, C.G. (CNEXO/ 

pa Brest, Fr). Offshore Technol. Conf.; 1: 485-492(1978). (CONF- 
0505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A series of experiments conducted on the impact at a water 
surface of horizontal cylinders is described and analyzed. The cylin- 
ders (0.2-, 0.4-, and 0.6-m diameter) were dropped from heights, the 
maximum impact velocity being 3.88 m/second. Local pressures and 
accelerations were recorded during penetration in the water. A total 
of 185 drops were executed, five parameters being recorded for each 
of them. Pressure measurements at different points of the cylinder 
circumference led to a precise description of the impact mechanism. 
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Acceleration measurements furnished an estimation of impact forces 
intensity and duration. Combining pressure and acceleration results 
leads to a simple model of dynamic loading on cylinders during 
penetration. 6 refs. 


11322 Stress due to wave forces in an offshore research platform. 
Roy, F.E.; Der, C.; Gibson, W. (Can Cent for Inland Waters, Ont). 
Offshore Technol. Conf.; 1: 493-502(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Wave induced strain on a free standing, rigid, four legged 
research platform erected in 12 m of water approximately 1.1 km 
offshore at the west end of Lake Ontario was studied. Wave data 
and strain in five bracing members were recorded and analysed. 
Wave loads derived from these data were applied to the tower 
structure using the original design model. Calculated strains were 
compared to observed strains and the usefulness of the design model 
was evaluated on this basis. The study indicates that the relatively 
simple modelling techniques used on this platform provide a conser- 
vative engineering estimate of stress for design purposes. 11 refs. 


11323 Earthquake excitation of submerged tanks and caissons: a 
correlation study for physical and analytic models. Byrd, R.C.; Nilrat, 
F. (Univ of Calif, Berkeley). Offshore Technol. Conf.; 1: 503- 
511(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A study was conducted to compare the results of measure- 
ments of forces on submerged tanks and caissons due to earthquakes 
with analytical techniques for determiing such forces. Experimental 
results are presented for harmonic tests conducted on a | to 100 scale 
model representing a cylindrical structure which is 34 meters in 
height and 80 meters in diameter with a mass of approximately 
250,000 tons. Inertia force coefficients calculated from these tests are 
compared with those derived by use of linear diffraction theory for 
the totally submerged case and by a closed-form solution for the 
surface-piercing case. The proper use of added mass coefficients to 
represent fluid structure interaction in the equation of motion is 
discussed. 13 refs. 


11324 Seismic risk analysis with combined random and nonran- 
dom earthquake occurrence. Arnold, P. (Shell Dev Co). Offshore 
Technol. Conf.; 1: 513-520(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Evaluation of site seismicity is the first step in a sequence of 
steps involved in developing seismic design criteria for a proposed 
construction site in a seismically active area. The time of occurrence, 
the location, and the magnitude of future earthquakes and the 
attenuation of ground motions with distance from the source repre- 
sent major uncertainties in an assesment of seismic hazard. The 
development and application of a straightforward and flexible proce- 
dure for quantitative evaluation of seismic hazard associated with 
combined random and nonrandom earthquake occurrence processes 
are described. The proposed procedure uses the basic methodology 
originally suggested by C. A. Cornell and provides a logical frame- 
work for extending the classical seismic risk analysis technique to a 
class of prediction in evaluating site seismicity. This work is perti- 
nent to oftshore structures. 11 refs. 


11325 Application of effective stress methods for offshore seismic 
design in cohesionless seafloor soils. Liam Finn, W.D.; Martin, G.R.; 
Lee, M.K.W. (Univ of BC, Vancouver). Offshore Technol. Conf; 1: 
521-528(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The principles of the effective stress methodology are briefly 
outlined, and the advantages over commonly used total stress meth- 
ods are discussed. The practical applications of effective stress 
approach are illustrated with reference to the free field response of a 
seafloor soil profile to earthquake ground shaking, the analysis of 
liquefaction, and the degradation of soil stiffness. The significant 
influence of factors such as the permeability and confinement of sand 
layers on earthquake response and stability calculations are demon- 
strated. 23 refs. 


11326 Seismic risk for offshore structures. Wiggins, 


Sweet, J.; Frazier, G.A. (Del Mar Tech Assoc). Offshore Techaoi 
Conf; 1: $29-533(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Seismic risk for a structure depends on several interrelated 
factors. Of fundamental importance is the proximity of faults capable 
of sustaining a major slip. Other important factors include the depth 
range of the dislocation, the strength of the rocks being fractured, 
the rupture velocity, and the local geologic conditions near the 
structure. In order to assess the impact of nearby earthquakes on 
man-mad structures, a study was undertaken to design a simple 
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computer model that simulates strong motion records near strike-slip 
earthquakes. Because of the engineering objectives for these simula- 
tions, the study is focused primarily on modeling response spectra at 
frequencies from 1. to 20 Hz. The computer model has been tested 
by predicting response spectra for the 1940 Imperial Valley, 1966 
Parkfield, and 1976 Brawley earthquakes. 2 refs. 


11327 Foundation design for gravity structures with respect to 
failure in cyclic loading. Foss, I.; Dahlberg, R.; Kvalstad, T. (Det 
Nor Veritas, Norw). Offshore Technol. Conf; 1: 535-545(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A design procedure is proposed which introduces rational 
safety considerations for dynamically loaded foundations of gravity 
structures. The principles of the procedure are equally relevant for 
all types of soil, but in the study examples are limited to clay soils. 
The procedure is based on the limit state method. This work is 
pertinent to the design of offshore structures. 9 refs. 


11328 Field test of a guyed tower. Finn, L.D.; Young, K.E. 
(Exxon Prod Res Co, Houston, Tex). Offshore Technol. Conf.; 2: 681- 
688(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A test guyed tower structure has been installed and main- 
tained in 293 ft of water in the Gulf of Mexico. The experimental 
objectives, structural design, and tower construction are described in 
this paper. The test data presented illustrate that the wave induced 
dynamic response of the tower can be accurately simulated and that 
the spud and foundation performs satisfactorily. The field test results 
provide further confirmation that the guyed tower is technically 
feasible and a practical structure to serve as an offshore drilling and 
production platform. 


11329 Model tests on continuous line bucket mining system. 
Yamakado, N.; Handa, K.; Usami, T. (Natl Res Inst for Pollut and 
Resour, Kawaguchi, Jpn). Offshore Technol. Conf.; 2: 725-730(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

In this report, an outline of this new traction system employ- 
ing umbrella-type wheels, as well as an acoustic monitoring for 
behavioral patterns of the buckets and rope line are explained. An 
experimental result on a method to avoid rope entanglements also is 
explained briefly. 5 refs. 


11330 Vertical hydraulic lifting of large-size particles: a contribu- 
tion to marine mining. Engelmann, H.E. (Tech Univ of Clausthal, 
Clausthal-Zellerfeld, Ger). Offshore Technol. Conf.; 2: 731-740(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The hydraulic behavior of uncrushed nodules in a tube is 
considered. Hydraulic behavior means chiefly: velocity of the solids, 
spatial concentration and pressure drop, their interrelation with the 
water velocity and the diameter of the solids. Tests have been made. 
In the first series these parameters were investigated with solids of 
uniform diameter (homogeneous mixtures). The second series dealt 
with solids of different sizes (inhomogeneous mixtures). Empirical 
equations based on dimensionless numbers have been established in 
order to render the test results applicable to larger systems. 14 refs. 


11331 Experimental nodule collection vehicle design and testing. 
Heine, O.R.; Suh, S.L. (Kennecott Explor, Inc, Salt Lake City, 
Utah). Offshore Technol. Conf.; 2: 741-750(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The design development and tests of an experimental nodule 
collection vehicle are presented. The prime objective of this effort 
was to construct a test vehicle which could be used to predict the 
nodule collection performance of a commercial deep ocean mining 
machine and provide data for the prediction of the vehicle dynamics 
and verification of analytical tools. To produce an optimum design 
that meets these objectives, a series of extensive land-based testing 
and trade-off analysis was performed. The final version of an experi- 
mental vehicle, measuring 23 feet in length, eight feet in width and 
six feet in height, and weighing seven tons, was heavily instrumented 
to acquire engineering data to aid in the design of a commercial 
mining machine. 


11332 Distribution and composition of suspended particulate 
matter above the manganese nodule province of the eastern equatorial 
Pacific Ocean. Baker, E.T.; Nevins, J.B. (NOAA). Offshore Technol. 
Conf.; 2: 751-758(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 
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Baseline measurements of the spatial and temporal variability 
of suspended particulate matter (SPM) within a proposed dep-sea 
mining area were conducted during 1975 and 1976. Temporal 
changes in the SPM distribution were noted. Seasonal variations 
were slight, except for changes attributable to migration of the 
upwelling zone associated with the equatorial current systems. Diur- 
nal variations were measured during 38-hour time series observations 
at three stations and consisted of 10- to 20-m vertical excursions of 
the SPM contours that occurred with a period of 4 to 20 hours or 
less. These baseline measurements provide information concerning 
the natural variability of SPM in a proposed mining area. 17 refs. 


11333 Heavy lift monitoring and prediction in the construction of 
north sea platforms. Hoffman, D. (Hoffman Marit Consult, Inc). 
Offshore Technol. Conf.; 2: 823-838(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The role of a crane ship in the construction of production 
platforms in the northern North Sea is described with special empha- 
sis on a newly developed on-board computerized vessel performance 
monitoring and prediction system. The planning stages of the oper- 
ation are discussed with reference to analytical studies performed in 
order to assess operational constraints such as module motions and 
velocities and their effects, ship motion parameters, relative motion, 
etc. and to compare the performance of different crane ships for the 
specific job. A description of the system is given illustrating its 
modes of operation, i.e., automatic and trend display in the monitor- 
ing mode and a response simulation in the prediction mode. 7 refs. 


11334 Design, fabrication and installation of the ninian field 
southern platform. Hancock, M.V.; White, E.I.; Hay, M.C. (Earl and 
Wright Consult Eng). Offshore Technol. Conf.; 2: 839-850(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A description is given of the process leading to the selection 
of a self-floating steel tower, and outline of the manner in which 
considerations of fabrication, transportation and installation influ- 
enced the configuration of structure and piles. 5 refs. 


11335 Upending control system for the Ninian Field southern 
platform. MacDonell, W.O.; Griffiths, W.F. (Earl and Wright Inc). 
Offshore Technol. Conf.; 2: 851-860(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A description is given of the latest “state-of-the-art” equip- 
ment developed for controlled flooding and upending of very large 
offshore oil drilling platforms with built-in flotation. The philosophy 
of design to arrive at systems which will operate under most 
foreseeable situations is discussed. Redundancy of the components 
and alternatives to cover possible field breakdown are covered. A 
brief look into details of air hydraulic valve operation are included 
with discussions of manual, electric and remote radio coupled sys- 
tems for operation of mechanical components. 4 refs. 


11336 Prediction of weather downtime for derrick barges. Raw- 
stron, P.J.M.; Blight, G.J. (Brown and Root Inc). Offshore Technol. 
Conf.; 2: 861-872(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Vertical motion of the load has been derived as a suitable 
criteria for derrick vessel operation. Analysis of records of some 
recent activity has yielded approximate values for the criteria. A 
method has been developed to use these limits for further study and 
comparison of the working ability for different types of vessels. 
These limits indicate that present offshore lifting methods have a 
very low motion tolerance for most operations. 12 refs. 


11337 Self-installed deck on offshore platform. Orfali, M.; Buzzi- 
chelli, M.; Herve, J.L. (TOTAL C.F.P.). Offshore Technol. Conf.; 2: 
873-878(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The development of “self-installed” decks on offshore plat- 
forms is described. When North Sea operations first started platform 
installation was performed by means of conventional derrick barges; 
however, faced with harsh sea conditions, they did not prove very 
cost effective and installation was often delayed. Thus, operators 
were driven to seek new concepts. Operators chose to erect big 
cranes on bare platforms in order to complete installation. This 
concept proved to be reliable as it became far easier to take advan- 
tage of narrow windows of good weather. Moreover, safety was 
increased. After a few modifications, this installation scheme can be 
applied to a wide range of fixed platforms both in rough and calm 
seas. 
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11338 Risk analysis of offshore production and drilling platform. 
Fjeld, S.; Andersen, T.; Myklatun, B. (Det Nor Veritas, Oslow 
Norw). Offshore Technol. Conf.; 2: 879-891(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A risk analysis was carried out to evaluate the crew risk on 
board one large integrated drilling, production and quarters platform 
compared to other platform arrangements. General techniques were 
established on the basis of which practical high level safety analyses 
may be completed within relatively short time and low cost. The 
paper describes the analysis carried out with main emphasis on the 
general philosophy and techniques applied. | ref. 


11339 Fracture toughness and microstructural studies of sub- 
merged-arc welds for offshore structures. Kamath, M.S.; Abson, D.J.; 
Garland, J.G. (Weld Inst, Cambridge, Engl). Offshore Technol. Conf.; 
2: 917-926(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The fracture toughness and microstructure of a series of 50 
mm thick C-Mn submerged arc welds have been studied. COD 
results are presented for welds deposited with wires ranging from 
conventional 1.5% manganese types up to nickel, molybdenum, and 
molybdenum-titanium-boron alloyed compositions. A description is 
given of the manner in which an as-welded COD requirement of 
0.25 mm at -10$degree$C was successfully met through appropriate 
changes in compositional and procedural variables. Finally, the 
differences in measured fracture toughness in the test series are 
considered on the basis of variations in weld metal microstructure 
and composition. 16 refs. 


11340 Hawser system design for single point moorings. Woeh- 
leke, S.P.; Flory, J.F.; Sherrard, J.R. (Exxon Res and Eng Co). 
Offshore Technol. Conf.; 2: 927-938(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Design information is presented for mooring hawsers for 
single point moorings. It is based on a recent study, conducted by 
Exxon Research and Engineering for the U.S. Coast Guard, which 
will serve as a guide for the evaluation of SPMs used at U.S. 
deepwater ports. Information from many sources has been drawn 
together and analyzed to present a comprehensive study of synthetic 
rope properties of interest in SPM design. Properties of nylon, 
polypropylene, and polyester fibers, and the types of rope construc- 
tion used at SPMs are discussed. The elasticities of ropes of various 
materials and constructions are compared. The methods which are 
used to rate large-rope breaking strengths are evaluated. Factors 
which affect new and used SPM hawser strength are discussed. 5 
refs. 


11341 On the new composite steel-prestressed concrete structural 
module for offshore structures. Matsuishi, M.; Nishimaki, K.; Take- 
shita, H.; Iwata, S.; Zosen, H.; Suhara, T. (Kyushu Univ, Fukuoka, 
Jpn). Offshore Technol. Conf.; 2: 949-956(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A new composite steel-prestressed concrete structural module 
has been developed for the strength members of offshore structures. 
The composite structural module is composed of biaxially pres- 
tressed concrete and a steel frame surrounding the concrete. The 
prefabricated composite structural modules are joined together to 
build the main structure by welding the steel frames. The joint 
between composite modules is simpler and more reliable than those 
of conventional concrete structures. The results are presented of 
both experimental and theoretical investigations into the composite 
structural module. 3 refs. 


11342 Earthquake survivability of concrete platforms. Watt, B.J.; 
Boaz, I.B.; Ruhl, J.A.; Shipley, S.A.; Ghose, A. (Brian Watt Assoc, 
Inc). Offshore Technol. Conf.; 2: 957-973(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A series of nonlinear dynamic analyses was conducted to 
assess the survivability of a typical concrete gravity platform during 
extreme magnitude earthquakes. The characteristics of the structure 
and its foundation, and of the earthquake inputs, were varied among 
a total of 15 analysis cases. Scaled natural and artificial accelero- 
grams with free field velocities up to 40 inches per second were 
used. It was concluded that suitably designed platforms are capable 
of surviving extreme ground shaking conditions likely to be associat- 
ed with rare intense earthquakes in the Gulf of Alaska. 21 refs. 


11343 Dynamic response of flexible offshore structures to regular 
waves. Taudin, P. Offshore Technol. Conf.; 2: 975-986(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 
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The highly nonlinear fluid solid interaction can be studied by 
an iterative calculation procedure described in this study. It is a 
convenient method for the computation of the steady response of 
tubular structures. An extension of the method is ible so as to 
obtain response curves through the wave periods. They describe the 
behavior of the structure in various sea conditions, from small and 
short waves to high and long ones. The response curves can be used 
to calculate the spectral response to a sea spectrum if the structure is 
not highly nonlinear. 3 refs. 


11344 Probabilistic extreme values and their implication for off- 
shore structure design. Ochi, M.K. (Taylor Nav Ship Res and Dev 
Cent). Offshore Technol. Conf.; 2: 987-992(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The concept of the probabilistic extreme value and its appli- 
cation for offshore structure design is outlined. In a. a 
method to evaluate the design extreme value based on the long-term 
prediction approach using a family of wave spectra in each sea 
severity is discussed. Some results of numerical calculations made on 
a semi-submersible-type ocean platform are presented. 6 refs. 


11345 Effect of liquid storage tanks on the dynamic response of 
offshore platforms. Vandiver, J.K.; Mitome, S. (MIT, Cambridge, 
Mass). Offshore Technol. Conf.; 2: 993-1000(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The sloshing of liquids in storage tanks on fixed offshore 
structures affects both the natural frequencies and damping. Analytic 
procedures by which one may account for these effects are present- 
ed. Also shown is a method for design of tankage that will result in 
suppression of dynamic response at the fundamental flexural natural 
frequencies of the structure. An important aspect is that no new 
equipment is required, but only optimum configuration of tankage 
year already required for storage of water, fuel, mud, or crude oil. 
7 refs. 


11346 Dynamic and fatigue analysis of Murchison tower struc- 
ture. Hallam, M.G.; Heaf, N.J.; Boudreaux, R.H.; Millman, D.N. 
(Atkins Res and Dev, Surrey, Eng!). Offshore Technol. Conf.; 2: 
1001-1010(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

In order to meet the design requirements for dynamic and 
fatigue analysis a new suite of computer programs called FATJACK 
has been developed which embodies several innovations in the 
analysis of steel structures. The whole system is centered on the 
Atkins Stress Analysis System (ASAS). It uses the subspace iteration 
technique to handle very large eigen-vector extractions which are 
necessary if the structure is to be modeled with sufficient accuracy 
to find the dynamic stress levels in the smaller diameter members. 
This is followed by a deterministic analysis using a steady-state 
response to relate the climatic conditions to the dynamic response 
and hence fatigue life duration. The application of this program to 
the Murchison structure is described in detail. 5 refs. 


11347 Effects of current on probabilistic fatigue analysis of fixed 
offshore platforms. Wade, B.G.; Langley, E.; Wu, S.C. (Failure Anal 
Assoc, Palo Alto, Calif). Offshore Technol. Conf.; 2: 1011-1018(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The application of probabilistic methods to determine dynam- 
ic wave-induced response and cumulative fatigue damage to mem- 
bers of fixed offshore platforms is discussed. The effects of current 
upon apparent structural vibration frequencies, dynamic responses, 
and cumulative fatigue levels are examined. Stress histories of two 
example deep-water platforms were computed in a frequency 
domain using an iterative power spectral approach that accounts for 
structure-water and wave-current interaction. Two methods are 
presented for calculating apparent structural vibration frequencies 
for use in determining the number of occurrences of stress cycles in 
Miner’s cumulative damage law. 11 refs. 


11348 Offshore data collection and instrumentation. Forest, C.D. 
(PI Ind, Inc). Offshore Technol. Conf.; 2: 1175-1180(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A description is presented of experience with several data 
systems to monitor, display, and record power generation, power 
consumption, barge motion, and other mechanical parameters. 
System goals were to obtain data to evaluate on-board systems, 
determine the most adverse conditions under which pipe can be laid, 
detect critical conditions during normal and emergency situations, 
determine data to better support pipe laying operations, positioning 
and maneuvering and provide environmental and system data for 
real time operations. 
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11349 Development of offshore mining. Herbich, J.B. (Tex 
AandM Univ, College Station). Offshore Technol. Conf; 2: 1181- 
1186(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A discussion of the environmental loads on equipment is 
presented, including forces due to waves, currents and the column of 
water, and the possible environmental impact of ocean mining. 
Selected conclusions and recommendations of the National Oceanic 
and Atmospheric Administration (NOAA) and the National Acade- 
my of Science (NAS) are presented. These include review of techno- 
logical gaps in exploration and exploitation methods, the federal 
government's role in encouraging development, and industry's role 
in developing technology for marine mining. Environmental impact 
studies should be modified to focus on the elucidation of significant 
ecological processes that are affected by mining activities as distin- 
guished from generally descriptive studies. 13 refs. 


11350 Ocean mining and projection of the marine environment in 
the Red Sea. Mustaffi, Z.; Amann, H. (Saudi Arabian Sudanese Red 
Sea Jt Comm). Offshore Technol. Conf.; 2: 1199-1214(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A comprehensive program which is being carried out is 
discussed. It includes monitoring the deep sea and coastal environ- 
ment and designing for their protection, test production and con- 
trolled redeposition of tailings and sediments in graben areas as well 
as beneficiation and metallurgy of the complex marine ores. A 
description of the task and preliminary results of recent research and 
development work until early 1978 are given together with an 
outlook on forthcoming steps. 15 refs. 


11351 Drilling assistance at 3,300 foot depths. Billingsley, L.E.; 
Woods, J.W. (Comex Mar Serv, Inc). Offshore Technol. Conf.; 2: 
1257-1259(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The advent of dynamically positioned ships equipped for 
drilling in excess of 3000 feet of water has lead to creating a new 
generation of subsea vehicles for great depths to take over where 
saturation diving leaves off. This system is designated as the MOB 
1000 (Manipulation Observation Bell). The MOB is capable of 
maneuvers within a 500 m (1650 ft) radius of the mother ship. This is 
accomplished by its design as a free-swimming tethered vehicle 
powered by eight 3 hp thrusters. Work tasks are performed by 
means of two manipulators. Lifting and handling of tools are per- 
formed with the Bell's winch. In addition, a variety of tools may be 
attached to the work arm, winch or the framework. 


11352 Early operations of an oil field intervention submersible. 
Whitney, J. (Int Hydrodyn Ltd). Offshore Technol. Conf.; 2: 1269- 
1272(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The basic philosophies behind the TAURUS design and how 
initial sea trials were performed to prove the new submersible’s 
capabilities are discussed. These trials concentrated on the new dry 
transfer system that was eventually certified to a depth of 1030 ft 
(314 m). The initial trials now successfully completed and full-scale 
subsea chamber work scheduled for completion by May 1978, 
TAURUS will provide a proved capability to the offshore oil 
industry for the one atmosphere transfer of personnel into subsea 
chambers, in addition to normal diver lockout work. 


11353 New approach to power/duration problems on small 
manned submersibles. Girard, J.L.; Kishel, J.M. (Deep Diving Syst 
Ltd). Offshore Technol. Conf.; 2: 1273-1278(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A deep submergence work vessel has been launched, which 
has combined the features of the tethered robot and the small 
manned submersible. The design goals have provided for versatile 
mission objectives and some innovations in variable ballast control, 
power-duration at the worksite, and data recovery. The two man 
submersible is trimmed for fresh water and can dive under ice to 
perform the desired functions. Ambient surface temperatures could 
be as low as -70°F and the submersible must perform with the 
temperature differentials in mind. The unit performs in two modes; 
as a one atmosphere submersible or as a one atmosphere or hyper- 
baric personnel transfer capsule. 5 refs. 


11354 Simplifying manned submersible safety criteria. Witt, 
M.R. (Martech Int). Offshore Technol. Conf.; 3: 1287-1292(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 
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This study is a compilation and simplification of numerous 
guidelines, rules, accident reports, and experiences. Basic and un- 
complicated criteria are established as a guide for determining what 
safety requirements should be satisfied. This discussion is limited to 
attended manned-submersible vehicles and more specifically to 
small, dry, one-atmosphere observation work vehicles that are self- 
propelled and operate to moderate depths. All vehicle systems such 
as electrical power and life-support systems are self-contained. 6 refs. 


11355 Development of classification requirements for the design, 
construction and survey of underwater vessels. Petchel, C.T.; Hsu, 
H.M. (Am Bur of Shipp, New York, NY). Offshore Technol. Conf; 3: 
1293-1299(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Description of the development of the new American Bureau 
of Shipping Rules for Building and Classing Underwater Systems. A 
brief description of the Bureau rule development process including 
the comprehensive review procedures and the sources consulted to 
ensure technical adequacy and completeness is presented. The design 
formulas for detailed stress analysis of spherical and cylindrical 
vessels under internal and external pressure are examined and justifi- 
cation for their selection and use presented. A special section is 
devoted to design methods for acrylic windows, and important 
considerations regarding Rules for selection and testing of materials 
is covered. 16 refs. 


11356 Applications of suction anchors in offshore technology. 
Wang, M.C.; Demars, K.R.; Nacci, V.A. (Pa State Univ, University 
Park) ” Offshore Technol. Conf; 3: 1311-1320(1978). (CONF-780505— 
). 


From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The suction anchor develops a vertical breakout resistance by 
creating a smaller pressure beneath the anchor than the ambient 
pressure. The breakout behavior of model suction anchors in various 
soils is described. Based upon the observed failure mechanism to- 
gether with the Mohr-Coulomb failure theory, a vertical breakout 
capacity equation for suction anchors was developed. This breakout 
capacity equation is presented in graphical form to facilitate compu- 
tations for anchor design. Two numerical examples is given to 
illustrate engineering applications of the design charts. This study 
provides a method of assessing the value of suction anchors by 
predicting anchor capacity from soil properties, anchor geometry, 
and suction intensity. 8 refs. 


11357 Toward improving the reliability of anchor chain and ac- 
cessories. Stern, I.L.; Wheatcroft, M.F. (Am Bur of Shipp, New 
York, NY). Offshore Technol. Conf.; 3: 1331-1340(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An approach for improving the reliability of mooring systems 
for ships and mobile offshore drilling units is outlined. An analysis of 
damage surveys indicates that the most cost-effective way of increas- 
ing reliability would be by improvement of selective components. 
To increase reliability will involve considerations beyond those in 
existing specifications. 2 refs. 


11358 Comparison of non-metallic ropes with wire rope and chain 
mooring lines for deep water applications. Niedzwecki, J.M. (Cathol 
Univ of Am, Washington, DC). Offshore Technol. Conf.; 3: 1341- 
1351(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The use of nonmetallic ropes for offshore applications is 
examined. Beginning with the discussion of practical design consid- 
erations, the characteristics of nonmetallic ropes are compared with 
conventional wire rope and chain mooring legs. A general dimen- 
sionless formulation of the static mooring-leg problem valid for 
arbitrary ocean-floor slope and single- or multiple-component moor- 
ing lines is presented. In addition, a new constitutive equation is 
developed for extensible mooring lines. Numerical results are pre- 
sented in the form of design curves. These design curves character- 
ize the behavior of both single- and multiple-component mooring 
lines in terms of pertinent dimensionless groups. 15 refs. 


11359 Variability of wave spectral shapes associated with hurri- 
canes. Whalen, J.E.; Ochi, M.K. (ORI, Inc). Offshore Technol. Conf.; 
3: 1515-1522(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An analysis of the variability of ocean wave spectral shapes 
associated with hurricanes is presented. Various mathematical repre- 
sentations, including the Pierson-Moskowitz, Bretschneider, JONS- 
WAP and the six-parameter formulation, are evaluated in an attempt 
to develop a suitable representation of the wave spectra during all 
stages of the hurricanes for both deep and shallow water. Wave 
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spectra from hurricanes Celia, Edith, Camille, and Eloise are consid- 
ered in the study. These results indicate that the six-parameter 
formulation represents the spectra over the full frequency range for 
all stages of the hurricane. 14 refs. 


11360 Design and model testing of large submersible work 
system. Hemphill, D.P.; Van Ryzin, J.; Nanny, W.C. (Shell Dev Co). 
Offshore Technol. Conf.; 3: 1569. 1576(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An industry group has sponsored a system design for an 
unmanned repair of connection of submarine pipelines in water 
depths to 1500 feet and in a North Sea environment with a single trip 
to the seafloor. The design seeks to reduce sensitivity to surface 
weather conditions by integrating all tools and the replacement pipe 
piece into a single package which is never lifted from the water and 
is, in fact, toward to the jobsite ready to work. The system has the 
potential of accomplishing the complete emergency repair of a 
buried, concrete jacketed pipeline (up to 36-inch diameter) in a three 
day stay on location. 2 refs. 


11361 Operational experience with the remotely manned 
A.N.G.U.S, submersibles. Holmes, R.T.; Dunbar, R.M. (Heriot Watt 
Univ). Offshore Technol. Conf.; 3: 1578-1588(1978). (CONF-780505— 
). 


From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The objective of this program is to study all the problems 
associated with unmanned, remotely controlled Submersibles for 
fundamental Scientific and Engineering knowledge. Practical practi- 
cal use has already been made of the experience gained to date by a 
commercial company designing cable controlled Submersibles for 
the North Sea oil market. To this end, two Submersibles, ANGUS 
001 and ANGUS 002, have been built and operated at sea, with a 
third vehicle, ANGUS 003, at present nearing completion. A de- 
scription is given of these submersibles and operational experience 
with them. 7 refs. 


11362 Development of an unmanned, self-controlled, free-swim- 
ming vehicle. Blidberg, D.R.; Allmendinger, E.E.; Sideris, N. (Univ 
of NH, Durham). Offshore Technol. Conf.; 3: 1589-1598(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

This study reviews the design, construction, testing and eval- 
uation of an unmanned, self-controlled (as opposed to remote-con- 
trolled), free-swimming vehicle whose mission is to follow exposed 
pipelines serving as a platform for instruments surveying and moni- 
toring them. The vehicle is of open spaceframe construction with 
on-board systems including the energy source, sensors and a micro- 
computer system for controlling the vehicle in five degrees of 
freedom while following a pipeline at a fixed height above it. Its 
design utilizes minimum cost components, this practice forcing some 
compromises in the sensor development. 


11363 Portable acoustic submersible tracker. Richardson, J.F. 
(Honeywell Commer Mar Oper). Offshore Technol. Conf.; 3: 1609- 
1614(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A portable acoustic submersible tracker has been designed 
and built, incorporating the single-hydrophone ultrashort-baseline 
system. The system has successfully demonstrated its ability to track 
different types of submersible vehicles under a variety of operating 
conditions. It has proved especially valuable in the active tracking of 
submersibles during inspection of subsea pipelines. The single-hydro- 
phone feature and small system size make it a truly portable system. 
3 refs. 


11364 Structural loads on twin-hull semisubmersible platforms. 
Paulling, J.R.; Hong, Y.S.; Stiansen, S.G.; Chen, H.H. (Univ of Calif, 
Berkeley). Offshore Technol. Conf.; 3: 1671-1678(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A computational system for the determination of the wave- 
induced structural loads on a twin-hulled semisubmersible platform 
is described. The total loading consists of hydrodynamic components 
due to incident waves, diffracted waves, and platform motions. 
Additional motion-dependent forces result from the body mass. The 
resulting forces are expressed in three alternative forms: (1) Distribu- 
tions of pressures or, equivalently, lumped nodal forces over the 
surface and interior of the platform. (2) Shear and bending moment 
distributions along the platform length. (3) Forces and moments in 
the cross-structure between the two hulls. 4 refs. 
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11365 Dynamic tow motion of a platform in a seaway. ar 4 
J.S. (Lockheed Missiles and Space Co). Offshore Technol. Conf.; 3: 
1679-1688(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An analytical method for the prediction and analysis of the 
motion and stability of a platform under tow in a seaway has been 
developed. Equations of motion and hydrodynamic coefficients are 
derived, which account for the effect, on platform motion and 
stability, of tow s , waves and heading relative to the prevailing 
wave direction. This method is an extension of a previous simple 
method of prediction for zero tow sg) . Predicted motion is 
presented for a multihull platform subjected to the wave frequency 
of interest. The results show that heave is increasingly coupled with 
~ as tow speed into a head sea increases, whereas there is little 

eave-pitch coupling at zero tow speed. Surge, sway, roll and yaw 
~ little coupling effect compared with heave-pitch coupling. 8 
refs. 


11366 Dynamic loads for the strength design of moored offshore 
structures under storm conditions. Wichers, J.E.W.; de Boom, W.C. 
(Neth Ship Model Basin, Wageningen). Offshore Technol. Conf; 3: 
1701-1710(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The method applied to calculate the dynamic loads on com- 
plicated floating structures in a number of regular waves with unit 
wave amplitude is considered. For wave frequency the dynamic 
loads are inserted in a strength analysis program as in the 
wave frequency stresses. By means of spectral analysis the most 
probable maximum dynamic stresses model tests on a rigid scale 
model of the crane pontoon were carried out. Good agreement 
between the calculated and model measured wave generated loads is 
shown. 4 refs. 


11367 Analysis of fatigue crack growth behavior in welded tubu- 
lar t joints. Kawahara, M.; Iwasaki, T. (Nippon Kokan, Jpn). Off- 
shore Technol. Conf; 3: 1719- 1728(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An investigation on fatigue strength of welded tubular T 
joints is described. Fatigue tests were conducted under axial tensile 
loading in brace tube with various chord supporting spans, which 
enabled the ratio of nominal bending stress in chord to the nominal 
tensile stress in brace to be varied. The results are analyzed both by 
conventional S-N diagram approach and by fracture mechanics 
approach with reference to fatigue crack growth behavior. A simple 
empirical formula enables one to interpret general behavior of crack 
growth taking account of the role of local out-of-plane bending 
stresses. 3 refs. 


11368 Fatigue crack growth in t-joints; out-of-plane bending. 
Dover, W.D.; Holdbrook, M.S.J.; Hibberd, R.D.; Charlesworth, 
F.D.W. (Univ Coll London, Engl). Offshore Technol. Conf.; 3: 1729- 
1736(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An experimental and theoretical stress analysis has been con- 
ducted on large scale tubular welded T-joints subjected to out-of- 
plane bending. It is shown that it is possible to predict the local stress 
at the weld toe. Random load fatigue tests have also been conducted 
on these T-joints using the same out-of-plane bend loading. The 
results are analyzed successfully using fracture mechanics and shown 
- inadequacy of life estimates based on the stress-life approach. 6 
refs. 


11369 Fatigue comparison of high strength steel, stainless steel, 
and titanium in a simulated ocean environment. Beach, J.E.; Mar- 
chica, N.V.; Ichter, L.L. (David W. Taylor Nav Ship Res and Dev 
Cent). Offshore Technol. Conf.; 3: 1737-1745(1978). (CONF-780505— 
). 


From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The fatigue performance of two high-strength steels (NY-80, 
HY-130), stainless steel 17-4 PH, and a titanium alloy (Ti 6Al-4V) 
were compared in a simulated ocean environment. Fatigue failures, 
the occurrence of a visible through crack in the test section, were 
observed prior to this for air and salt-water tests for all materials. 
Slot welds and single-sided "T” welds lasted twice as long as butt 
welds. Information obtained can be used to determine the suitability 
_—— engineering materials and weld joints in ocean structures. 10 
refs. 


11370 Static and fatigue strength of high tensile strength steel 
tubular joints for offshore structures. Ohtake, F.; Sakamoto, S.; 
Tanaka, T.; Kai, T.; Nakazato, T.; Takigawa, T. (Sumitomo Met Ind, 
a Offshore Technol. Conf.; 3: 1747-1756(1978). (CONF- 
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From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

In order to investigate the static and fatigue strength of high 
tensile strength steel tubular joints for offshore structures, 11 full- 
scale models of the joints taken from an actual in-service structure 
were tested under monotonic or cyclic loadings. It is found that 
although the high strength steel tubular N-joints showed a less 
ductile failure mode compared with small-sized joints in mild steels, 
the ultimate static strength could be predicted by a calculation 
method based on punching shear stresses in the chor walls. Conven- 
tional S-N curves such as the AWS curve X ewere applicable for 
— of fatigue lives of tubular joints in high-strength steels. 13 
refs. 


11371 Effect of tensile overstrain on ners life of welded tubular 
joints. Bouwkamp, J.G.; Mukhopadhyay, A. (Univ of Calif, Berke- 
ley). Offshore Technol. Conf; 3: 1757-1770(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A study aimed at gaining further — into the fatigue 
behavior in general due to tensile overstrains of varying magnitudes 
is reported. The results provide information useful to the understand- 
ing of fatigue crack development in the heat affected zone (HAZ) of 
a typical weld in both ASTM A-36 and A-441 steels. The experimen- 
tal results of the strain-controlled tests show that the tensile over- 
strain, or prestrain, reduces the fatigue life; the larger the amplitude 
of tensile prestrain, the higher the decrease in fatigue life. The crack 
propagation inside the HAZ of the specimen has been monitored by 
measuring the drop in the peak tensile load during cyclic strain- 
controlled loading and by observing the development of surface and 
part-through cracking. 10 refs. 


11372 Behavior of seafloor soils subjected to cyclic loading. 
Herrmann, H.G.; Houston, W.N. (Nav Constr Battalion Cent). Off- 
shore Technol. Conf.; 3: 1797-1808(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The major effects of stress system (extent of static bias) on 
strength under cyclic loading, secant modulus, and accumulation of 
strain are illustrated. The behavior of soils under large numbers of 
cycles is documented in detail, with emphasis on non-failing loading 
conditions. Relationships between modulus variation, strain ampli- 
tude, pore pressure response, cumulative axial strain and failure 
conditions are presented. Several criteria for avoiding loading condi- 
tions leading to degradation of soil properties are suggested. The 
results of this study are applicable to anchors, foundations and slopes 
subjected to combinations of static and cyclic loading under un- 
drained conditions, and where soil properties and stress levels are 
similar to these of the 8 soils used in this study. 9 refs. 


11373 Sea bed instability from waves. Yamamoto, T. (Oreg State 
Univ, Corvallis). Offshore Technol. Conf; 3: 1819-1828(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The pressures and the effective stresses in seabeds induced by 
waves are treated analytically based on Biot’s three-dimensional 
consolidation theory. The wave induced pressures and stresses in a 
bed are strongly influenced by the permeability and the shear 
modulus of the soil, the compressibility of pore water, and the 
thickness of the bed. As a design example, a stress analysis is made 
for the North Sea design wave and seabed conditions. The numerical 
results indicate that the North Sea design waves will liquefy the top 
up to 2 m of the sand beds and induce the sliding failures in the top 
up to 8.0 m of the sand beds. This work is pertinent to the design of 
offshore structures, drilling rigs and breakwaters. 16 refs. 


11374 Increasing offshore pile driveability through electroosmo- 
sis. Esrig, M.I. (Woodward-Clyde Consult). Offshore Technol. Conf.; 
3: 1877-1886(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Important increases in pile driveability and decreases in the 
energy required to drive to specified depths have been reported by 
two separate investigators when electroosmotic water flow was 
induced by the passage of direct current between a pile being driven 
and an adjacent electrode. The data are summarized. They indicate 
that energy reductions of more than 50 per cent are possible. The 
electroosmotic effect is shown to be related to electrically-induced 
water flow and to gas production by electrolysis. “Design” equations 
are presented and their limitations discussed. The need for coatings 
on submerged piles to avoid unacceptable electrical losses and the 
limitations produced by this need are described. A “design” example 
is provided. 10 refs. 


11375 Water hammer pile driver. Wisotsky, S. (ORB, Inc/Ind 


bs Int). Offshore Technol. Conf.; 3: 1905-1914(1978). (CONF- 
0505—). 
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From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

For underwater piledriving, the Water Hammer Pile Driver 
(WHPD) appears to be a quantum jump in the state-of-the-art. The 
potentiality of stronger anchoring at greater depths over a wider 
range of weather offers increased capabilities and economies in the 
construction of offshore systems ranging from platforms to pipelines. 
11 refs. 


11376 Recent advances in predicting pile driveability. Holloway, 
D.M.; Audibert, J.M.E.; Dover, A.R. (Woodward-Clyde Consult). 
Offshore Technol. Conf.; 3: 1915-1924(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The present day engineering technology available to founda- 
tion designers and installation contractors are reviewed, and the 
improvements that should be made in the next generation of technol- 
ogy developments are indicated. The available wave equation com- 
puter programs are reviewed with emphasis on the particular capa- 
bilities, limitations and special features each program offers The use 
of dynamic measurements during driving to enhance wave equation 
solution reliability is described. Recommendations are made con- 
cerning the refinement, and modifications that should be developed 
to enhance the predictive capabilities in design applications and to 
facilitate field interpretation of the actual pile installation behavior. 
20 refs. 


11377 Problems encountered in installation of offshore piles for 
fixed platforms. Agarwal, S.L.; Rawat, P.C.; Paintal, S.S. (Eng India 
Ltd, New Delhi). Offshore Technol. Conf.; 3: 1925-1936(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Six pile-supported platforms have been installed in Bombay 
High area located in the Arabian Sea off the west coast of India. 
Many problems were encountered during pile driving and grouting 
such as tilting of jacket, piles not driven to design penetrations due 
to soil set-up, soil plug removal, choking of annulus between jacket 
leg and pile, running of piles inside the jacket leg, and equipment 
breakdown. These problems are highlighted and the remedial meas- 
ures adopted are outlined. Based on the experience gained, a prece- 
dure is suggested for planning future pile installations in areas where 
predominantly calcareous deposits occur. 23 refs. 


11378 Use of directional hindcast spectra as design wave data. 
Hoffman, D.; Chen, H.H. (Hoffman Marit Consult, Inc). Offshore 
Technol. Conf.; 4: 1989-2001(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An evaluation is given of hindcast spectra obtained from the 
Spectral Ocean Wave Model (SOWM) being used by the U.S. Navy 
at Fleet Numerical Weather Central (FNWC) as a source of wave 
data for the design of floating structures. The data are evaluated for 
trends, general characteristics, spectral properties and their effect on 
the resulting responses of typical vessels. Effects on directionality, 
including the dominant and secondary direction, are discussed. Cor- 
relation between measured and hindcast parameters, spectral families 
and omen responses are shown to indicate excellent agreement. 
17 refs. 


11379 Application of spectral techniques to forecasting wave con- 
ditions and wave-induced vessel motions. Silveria, W.A.; Skees, C.S. 
(Oceanroutes, Inc). Offshore Technol. Conf.; 4: 2003-2013(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The first forecasting system that employs spectral wave 
models for the offshore industry is discussed. The system has been 
used to forecast evolving wave states, wave statistics, vessel motions 
and motion statistics. The system has supported the at-sea operations 
of semi-submersibles, drillships and derrick barges, and application 
of it to other types of design and operational problems is actively 
under investigation. The system has been operated for over two 
years, and it is concluded that it is reliable and sufficiently flexible to 
handle major changes in the operating environment. The forecast 
system has provided objective, repeatable information concerning 
critical aspects of at-sea work. This type of information, heretofore 
unavailable in advance of operations, has laid a new foundation for 
offshore operators to gain tighter control over their work and 
upgrade their decision-making process. 12 refs. 


11380 Topper III wreck clearance operation. Kobus, L.C.S.; 
Kirlin, L.; Belscher, R.; DeMarsh, P. (Zapata Off-Shore Co). Off- 
shore Technol. Conf.; 4: 2015- 2022(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The types of explosives and shape forms used in cutting 
typical drilling rig structures are described. Also described is the use 
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of underwater burning techniques used on structural stiffness, piping, 
electrical cableways and other features of the wreck that were not 
cut with explosives. The method used to tap and remove the oil from 
the drilling rigs fuel tanks is described in the paper to serve as a 
model in similar situations as a means to remove oil from an 
underwater wreck with no spillage of oil or marine pollution. 1 ref. 


11381 Rescue of diver under pressure. Galerne, A. (Int Under- 
water Contract, Inc). Offshore Technol. Conf.; 4: 2023-2026(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A helicopter diver-under-pressure-transfer system recently 
demonstrated under simulated emergency conditions is descri 
The successful demonstration has shown for the first time that a 
diver or divers could be safely and rapidly transported while under 
pressure from a remote site to a Hyperbaric Center. The major 
design criteria that the complete system weigh less than 2000 Ib and 
withstand an internal pressure equal to 750 ft was achieved by using 
a titanium alloy combined with sophisticated titanium welding tech- 
niques perfected by the manufacturer. 


11382 Multi-sponsor development of a neutrabaric e ited 
wet wellhead unit. Hingston, D.L. (Vickers-Intertek Ltd, Engl). 
Offshore Technol. Conf.; 4: 2041-2047(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A description is presented of the main design parameters of 
the prototype, its construction, testing and trials. 3 refs. 


11383 Motion analysis and control of an untethered platform to 
support the working divers. Kassem, E.; Seireg, A. (Univ of Wis, 
Madison). Offshore Technol. Conf.; 4: 2049-2064(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The dynamic simulation of a six degree of freedom untethered 
small platform capable of supporting the working diver under ex- 
pected working conditions is considered. The platform is designed to 
maintain under computer control, a predetermined position and 
orientation with respect to the work object. Eight thrusters are 
utilized for this purpose. The spatial configuration of the platform is 
continuously monitored by acoustical sensors. The position error and 
the proper thrust corrections are calculated by the controllers. A 
mathematical model is presented for the motion of the platform. 
Tests on a 1/5 scale model developed to check the accuracy of the 
dynamic analysis and control scheme are described. 10 refs. 


11384 Development of an instrumented riser joint. van der 
Krogt, A.H.; van Soldt, N.J. (Koninklijke/Shell Explor en Prod 
Lab). Offshore Technol. Conf.; 4: 2065-2072(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

For drilling operations in deep water, it is important to have a 
good insight into the stresses that occur in a riser during normal 
operation and under extreme weather conditions. It was therefore 
decided to develop an instrumented riser joint that would be placed 
in the riser to record continuously stresses, mud pressures, and mud 
temperatures. A description is given of this instrumented riser joint 
(IRJ), designed for a 24-in. riser and capable of operating at 500-m 
water depth. The results obtained are discussed. 2 refs. 


11385 Remote acoustical mud-gas ratio and density sensor. Rob- 
erts, L.R. (Interstate Electron Corp). Offshore Technol. Conf.; 4: 
2073-2078(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The prompt and accurate measurements of mud properties are 
well known drilling-response indicators. An automatic, remote sens- 
ing instrument is under development which will measure the follow- 
ing parameters when installed in riser joints down to 3000 feet depth: 
mud/gas mass ratio, mud flow rate, and mud density. Measurements 
will be multiplexed along a single cable and interfaced to the 
computer-display system of the data recording system. A discussion 
is presented of the theory of operation, the engineering factors to be 
considered, and the experimental development fixture. 7 refs. 


11386 Approach to acoustic emergency BOP control. Kinkler, 
E.S. Jr. (Cameron Iron Works, Inc, Houston, Tex). Offshore Technol. 
Conf; 4: 2095-2100(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The problems of acoustic emergency BOP control are many 
and varied and often unpredictable. This study deals with a look at 
these problems and an approach to their solution as well as a 
presentation of results of field operations. Range, noise, motion, 
reverberation, echoes, etc., are some of the limiting factors in estab- 
lishing a control link acoustically. These are discussed in some detail 
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leading to conclusions but analytical treatises are beyond the scope 
of the paper. A signal format and receiver techniques which have 
been successfully demonstrated are presented. 


11387 Sediment strength distribution for planning mobile rig 
operations: Louisiana continental shelf. Young, A.G.; Noggle, M.O. 
(McClelland Eng, Inc). Offshore Technol. Conf.; 4: 2101-2110(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The penetration below the seafloor of the foundation element 
of a mobile jack-up drilling rig can be predicted within reasonable 
limits if the soil conditions and properties at a proposed location are 
known. Correlations of soil shear strength data from more than 1300 
soil borings in the Gulf of Mexico on the Louisiana Continental 
Shelf were used, together with published geologic information, to 
map the areal soil shear strength variation to a depth of 100 ft below 
the seafloor. The resulting correlations have proven useful in esti- 
mating the penetration of mobile rig foundations as a guide to 
planning rig placement operations. 9 refs. 


11388 Design and construction of a caisson retained island drill- 
ing platform for the Beaufort Sea. de Jong, J.J.A.; Bruce, J.C. (Imp 
Oil Ltd). Offshore Technol. Conf; 4: 2111-2120(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The need for and the engineering design of a set of caissons to 
be used for the construction of Caisson Retained Islands in the 
Mackenzie Delta area of the Beaufort Sea are described. The Cais- 
son Retained Island concept was developed to reduce costs by 
reducing fill requirements, simplifying construction methods and 
eliminating the need for elaborate slope protection. The structure 
adopted consists of eight interlinked caissons providing a plan di- 
mension, when in place, of 300 ft across the flat of the octagon. The 
individual caissons are 40 ft high with a 43 ft base and an average 
length of 142 ft. The structural design of the caissons is similar to 
that of icebreakers and they are held in a ring by stressing cables. 
The stressing system is made continuous by means of couplers at 
each end of each caisson. 


11389 Design, construction and workability of a semi-submersible 
derrick barge with 2,000 tons revolving crane. de Vries, H.; Kalden- 
bach, W.P.; Suyderhoud, J.B.H. (Neth Offshore Co). Offshore Tech- 
nol. Conf.; 4: 2127-2134(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The development and construction of a semi-submersible 
derrick barge with a load lifting capacity of 2000 tons is described. 
The design was developed to significantly increase the workability 
of crane ships, which is low for conventional types operating in 
northern North Sea conditions. This design is unique in as far as it 
allows the crane to be operated to its full extent (200 sh tons at 35 
meters, revolving) without the necessity to change the preselected 
ballast condition of the barge. The paper further describes the 
motion characteristics of the vessel, collected from model testing. 
On the basis of a vertical crane tip velocity of 0.7 m/sec the 
workability is in excess of 325 days per year in the northern North 
Sea, as compared to 110 days for conventional crane vessels. 


11390 Multi-scale model tests with a ring-shaped semi-submers- 
ible. Clauss, G.F. (Tech Univ Berlin, Ger). Offshore Technol. Conf; 
4: 2135-2146(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The 32,000 semisubmersible is a new concept for rough 
weather operation. It is characterized by a deep submerged dodeca- 
gonal displacement structure with four slightly slanted columns 
supporting a 55.5*55.5 m deck. A description is given of seakeeping 
and mooring tests on one hand and towing tests for two headings 
and three drafts (transit, survival and operation) on the other hand. 
The results of the seakeeping tests, ic. the transfer functions of 
heave, surge and pitch prove the excellent response characteristics 
of this design. 4 refs. 


11391 Intact and damaged stability behavior of two semi-sub- 
mersible models under wind and wave loading. De Souza, P.M.F.M.; 
Miller, N.S. (Br Natl Oil Corp, Engl). Offshore Technol. Conf; 4: 
2147-2157(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The results of extensive tests on two designs of semi-submersi- 
bles in regular and random seas, with and without wind loading and 
in one case including flooding damage are given. Comparison is 
made with various theoretical calculations and good agreement is 
—— for heave and pitch performance in general, although the 
latter mode of motion tended to develop about a static angle of heel. 
This wave induced angle of heel was very dependent on the level of 
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metacentric height (GM) and could produce a serious tilt to leeward 
at certain wave frequencies. Various explanations for this tilt angle 
are examined and it is shown that the chief reason lies in the 
nonlinearity of the horizontal wave forces acting on the structure, 
although the possibility of some other form of instability has not 
been ruled out. The implications of these findings for possible 
changes in the stability regulations are discussed. 16 refs. 


11392 Structural details failure survey. Jordan, C.R.; Ward, 
W.C. Jr. (Newport News Shipbuild and Dry Dock Co, Va). Offshore 
Technol. Conf.; 4: 2159-2172(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A structural detail survey of twelve families on fifty different 
ships is summarized. Seven ship types were surveyed to determine 
whether or not predicted failures actually occurred. The families 
surveyed were beam brackets, tripping brackets, non-tight collars, 
tight collars, gunwale connections, knife edge crossings, miscella- 
neous cutouts, clearance cuts, deck cutouts, stanchion ends, stiffener 
ends, and panel stiffeners. Fifty-six groups evolved with a total of 
553 observed variations in structural configuration. The data were 
synthesized by family groups. 19 refs. 


11393 Predicting the fatigue behavior of weldments for random 
loads. Munse, W.H. (Univ of Ill at Urbana-Champaign). Offshore 
Technol. Conf.; 4: 2173-2184(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The recent developments in structural safety and reliability 
have provided bases upon which random loadings and reliability 
criteria can be used to develop simple but more realistic fatigue 
design criteria. To provide an indication of the applicability of some 
of these new hypotheses, laboratory tests conducted on butt-welded 
joints in structural steel and tested under a tension-biased random 
loading have been compared with a proposed random loading fa- 
tigue design criteria. Although of limited scope, the excellent corre- 
lation of the data indicates that more realistic design procedures for 
random loadings now are possible and can be used readily for the 
fatigue design of welded structures. 16 refs. 


11394 In situ fatigue analysis of a tubular joint: hydrodynamic 
and mechanical aspects. Barnoiun, B.; Thebault, J. (Cent Natl pour 
l'Exploit des Oceans, Fr). Offshore Technol. Conf; 4: 2185- 
2196(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A very simple experimental structure has been designed to 
perform fatigue-corrosion analysis of tubular joints. The methodolo- 
gy is described, together with the results of the static tests needed to 
interpret the measured data. A complete set of S.C.F. values for 
every possible situation has been determined. The procedure and 
some results are indicated. 9 refs. 


11395 Motion, fatigue, and the reliability characteristics of a 
vertically moored platform. Beynet, P.A.; Berman, M.Y.; von Asch- 
wege, J.T. (Amoco Prod Co). Offshore Technol. Conf.; 4: 2203- 
2212(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

VMP motions are first described. A computer model of VMP 
dynamic behavior is discussed, followed by a comparison of calcula- 
tions with experimental data. The selection of the design environ- 
mental conditions for a VMP is stressed. An overview of the riser 
fatigue and reliability studies demonstrates the adequacy of the 
mooring system. Results provide a basis for judging structural ade- 
quacy of VMP systems. 9 refs. 


11396 Prediction of pile response to vibratory loads. Stevens, J. 
(Woodward-Clyde Consult). Offshore Technol. Conf; 4: 2213- 
2223(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A method is presented for determining the stiffness and 
damping characteristics of axially loaded piles. It is based on the 
results of dynamic tests performed on five field prototype piles and 
one pile group. Predicted natural frequencies using this method were 
generally within +15% of the observed frequencies. Predicted 
damping constants were within +40% of those derived from the 
measured data. 11 refs. 


11397 Effects of residual driving stresses on pile performance 
under axial loads. Holloway, D.M.; Clough, G.W.; Vesic, A.S. 
(Woodward-Clyde Consult). Offshore Technol. Conf; 4: 2225- 
2236(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The importance of residual driving stresses in properly inter- 
preting pile behavior under axial loads is examined. A numerical 
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solution to the problem has been developed using a finite difference 
formulation to simulate the one-dimensional impact wave propaga- 
tion behavior and subsequent static load test performance. A descrip- 
tion is given of (1) the consequences of ignoring residual driving 
stresses in interpreting/predicting pile behavior under axial loads, (2) 
the analytical procedure developed by the authors to incorporate 
residual stresses explicitly, and (3) the application of the procedure 
to a documented pile load test to demonstrate the concepts devel- 
oped. 15 refs. 


11398 Critical state soil mechanics model of soil consolidation 
stresses around a driven pile. Miller, T.W.; Murff, J.D.; Kraft, L.M. 
(Exxon Prod Co). Offshore Technol. Conf; 4: 2237- 2242(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Discussion of a study investigating the radial, plane-strain 
consolidation of soil around a pile using a Critical State Soil Me- 
chanics model of the soil. The study was conducted to assess the 
assumption that the stress path of the soil during radial consolidation 
would occur along the critical state line as a basis for developing an 
effective stress pile capacity formulation. The study showed that 
predicted stress paths deviated significantly from the critical state 
line. Furthermore, the results indicated that if initial pore pressures 
are high enough, consolidation of the soil at the pile wall occurs 
along a stress path characterized by a radial-K$sub o$ condition. 6 
refs. 


11399 Scour around a group of piles. Chow, W.R.S. (Herbich, 
John B.). Offshore Technol. Conf; 4: 2243-2254(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Sand scour patterns at three different pile arrays employing 
two different pile diameters were studied in a two-dimensional wave 
flume. Important parameters are developed from the dimensional 
analysis and the experimental data obtained are analyzed to deter- 
mine the functional relationships between the dimensionless param- 
eters. The primary objective of the study is to determine the param- 
eters that control the “ultimate” scour depth of a group of piles due 
to oscillatory wave motion. 5 refs. 


11400 Example of soil-pile coupling under seismic loading. Mat- 
lock, H.; Foo, S.H.C.; Cheang, L.C.C.; Bryant, L.M. (Univ of Tex, 
Austin). Offshore Technol. Conf; 4: 2261-2269(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An example problem is presented to demonstrate a new soil- 
pile coupling method, and to show some of the behavior of a pile 
foundation under seismic loading. Computed ground motions based 
on an existing earthquake record were employed in this problem. To 
properly represent the soil-pile coupling under earthquake motions, a 
nonlinear, hysteretic and degrading support model, which is also 
capable of formation of a gap zone near the soil surface, is used in 
the analysis. 6 refs. 


11401 Procedure for evaluating the stability of a barge transport- 
ing a large offshore structure. Sekita, K.; Yamamoto, J.; Okamura, A. 
(Nippon Steel Corp, Jpn). Offshore Technol. Conf.; 4: 2327- 
2334(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

More and more offshore structures are being built in very 
deep water. And these structures are becoming larger and heavier, 
many of them requiring transoceanic transportation to the job site 
aboard a launching or sinking barge. A barge with such a structure 
aboard has a very high center of gravity, which impairs its self- 
righting ability. To evaluate barge stability in accordance with ABS 
rules, the authors developed the NSC/TOW computer analysis 
programs system. This report explains the procedures for making 
these evaluations and shows typical analytical results. It also shows 
the results of both short- and long-term forecasts made for the 
slamming into the water of the overhang portions of the structure 
being transported. Sea-state data along the navigation route are used 
in making the forecasts. 4 refs. 


11402 Controlled handling method for effective offshore support 
operations. Kuo, C. (Univ of Strathclyde, Glasgow, Scotl). Offshore 
Technol. Conf.; 4: 2335-2344(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The launch and retrieval of tethered subsea units, such as 
diving and observation bells, to remote controlled vehicles, and 
heavy weights from support vessels or rigs to underwater locations 
are considered. More specifically, it considers overcoming the prob- 
lems associated with the passage through the air/sea interface in 
adverse sea conditions. A brief outline of the subject is given before 
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making a critical review of the existing handling systems. A novel, 
controlled handling approach, based on the moonpool method, then 
is outlined. The principle involved is discussed and results of model 
experiments are presented. Practical design considerations for use in 
offshore operations are described. 5 refs. 


11403 Resistance of offshore barges and required tug horsepower. 
Blight, G.J.; Dai, R.Y.T. (Brown and Root, Inc, Houston, Tex). 
Offshore Technol. Conf.; 4: 2345-2362(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Methods are presented for estimating the towing resistance of 
ocean going construction barges, and also the required tug horse- 
power for a given tow. This work is based on model test results of 
several typical offshore construction barges. The information can be 
used to first estimate the still water resistance of barges with bow 
and stern shapes similar to one of the tested barges, and with length/ 
beam ratios in the range of 3.0 to 5.0, and beam/draft ratios in the 
range of 4.0 to 10.0. Form correction factors are applied to obtain 
equivalent results for the required barge. 14 refs. 


11404 Dynamic loads on a shipboard crane boom due to ship 
motion. Ward, C.C.; Johnson, F.R. Jr. (Nav Constr Battalion Cent, 
Port Hueneme, Calif). Offshore Technol. Conf.; 4: 2363-2372(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Motion of the ship produces dynamic loads in a ship-mounted 
crane boom. Nonlinear equations for determining these loads are 
developed using vector analysis and rotating coordinate frames. 
Once computed, the load functions are incorporated into the flexible 
boom matrix equation of motion. The elastic response of the boom to 
these time varying inertial loads can then be computed. 2 refs. 


11405 Realistic approach to electrical load analysis for marine 
vessels, Walker, M.A.; Riggs, C.R. (Brown and Root, Inc, Houston, 
Tex). Offshore Technol. Conf, 4: 2373-2376(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Electrical Load analyses prepared as an engineering aid in the 
proper sizing of generation equipment have historically indicated 
unrealistically high electrical loads. The authors have developed a 
more realistic method of evaluating electrical loads for marine 
vessels, aided by information from Data Acquisition Systems on 
board various vessels and based on past engineering and operating 
experience. This method greatly improves the accuracy of load 
estimates compared to load analysis methods typically used for 
industrial-type projects. 


11406 High voltage power cable installation concept between 
offshore structures. Pieroni, C.A.; Clark, B.S.; Libby, D.O. (Simplex 
Wire and Cable Co). Offshore Technol. Conf.; 4: 2377-2384(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A unique cable installation system which will overcome some 
of the problems inherent in deep water installations where one of the 
cable termination points is not rigidly fixed is described. The specific 
installation described is for a three conductor, 35 KVAC power 
cable which will feed an oil production platform in 850 feet of water. 
The necessary power is generated aboard an oil separation and 
treatment (OSandT) vessel which is permanently yoked to a flexible 
single anchor leg mooring (SALM). 


11407 Semi-submersible utility service vessel. Hammett, D.S.; 
Wilson, J. (Sedco, Inc, Dallas, Tex). Offshore Technol. Conf.; 4: 2385- 
2398(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A new offshore vessel designed and built specifically to 
service offshore oil/gas producing facilities is described. The vessel, 
the SEDCO/PHILLIPS SS (SPSS), is a semi-submersible multifunc- 
tion service vessel. The SPSS is a self-propelled twin hull semi- 
submersible designed to operate in weather conditions in which a 
conventional barge or ship cannot operate due to excessive motions. 
Standard and special equipment are provided on the SPSS to give 
the vessel the capabilities to perform many varied work assignments. 
The design criteria, construction, mobilization, start up and antici- 
pated utilization of the SEDO/PHILLIPS SS, the first specially 
designed multi-function service vessel are illustrated. 1 ref. 


11408 Integrated data management and control system for off- 
shore drilling rigs: design and operational experience. Martin, W.D.; 
Sirotis, J.E.; Langkamp, G. (Honeywell Commer Mar Oper). Off 
shore Technol. Conf.; 4: 2399-2408(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 
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A computerized data-management system has been developed 
and successfully installed in three new dynamically positioned drill- 
ing rigs. The system monitors about 800 sensors in the power plant 
and other rig systems. It provides alarm checking, data display, 
performance thie. and data recording for postanalysis of equip- 
ment malfunctions. The system automatically controls the starting 
and stopping of eae and can rapidly shed nonessential 
loads in an emergency. Without disturbing these functions, the crew 
can run background programs such as the hull stability calculator, or 
can write new programs in BASIC. 2 refs. 


11409 Undersea work systems research and development. Talk- 
ington, H.R. (Nav Ocean Syst Cent). Offshore Technol. Conf; 4: 
2409-2416(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Typical underwater work tasks are described and analyzed. 
Based on the function derived from the tasks analysis, various 
underwater transporters (vehicles or divers systems) are described, 
the sensors required to locate and provide support at the work site 
are discussed. Based on the various components required to perform 
underwater tasks thus delineated, systems synthesis is applied to 
provide the most efficient operations by best combining the comple- 
mentary characteristics of each of the subsystems. The tasks defined 
and equipment described are applicable to most undersea operations; 
such as survey, inspection, search, salvage, recovery of items from 
the seafloor, emergency rescue of submersibles or habitats, as well as 
performance of dexterous tasks on undersea installations. 5 refs. 


11410 Use of manipulators in underwater work. Larson, C.; 
Doyle, R.; Estabrook, N. (Submar Dev Group One). Offshore Tech- 
nol. Conf.; 4: 2417-2424(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Submarine Development Group ONE has conducted numer- 
ous manipulator centered work tasks in ocean depths to 20,000 feet 
utilizing five different manned submersibles. Subjective conclusions 

ased upon this experience acknowledge the importance of the 
manipulator in underwater work, but point toward the even greater 
importance of visibility and maneuvering and the need for integrat- 
ing these elements to form effective work systems. 


11411 Innovation in underwater illumination: the ballastless gas 
discharge light. Robinson, J. (Hydro Prod). Offshore Technol. Conf.; 
4: 2425-2434(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Previously, there have been two basic types of underwater 
illumination systems--incandescent and gas discharge, each with its 
own advantages and disadvantages. Recently, a light has been devel- 
oped which maximizes the advantages of both types, while minimiz- 
ing the disadvantages of each. This light is the ballastless gas 
discharge lamp that combines a tungsten heating filament and a gas 
discharge element within the same pressure envelope. Details of the 
operation of the lamp and its application for offshore work are 
discussed. 5 refs. 


11412 Application of acoustical holography to the inspection of 
offshore platforms. Stankoff, A.G.; Collins, D.H. (Intersub Dev). 
Offshore Technol. Conf.; 4: 2435-2442(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A description is given of a diver operated underwater optical- 
acoustical imaging system for the inspection of internal defects in 
offshore platform weldments. The two-dimensional acoustic array is 
electronically programmed with digital techniques to simulate fo- 
cused and non-focused source-receiver scanning. The electronic 
simulated reference beam is —— using erasable proms. 
The imaging device consists of a diver hand held gun containing the 
acoustic array, miniature television camera and the L.E.D. display 
array. The gun is connected via the diver pack and cable to the 
control unit, digital memory display and data recording units located 
in the submersible. 6 refs. 


11413 Desalination of seawater via reverse osmosis for offshore 
operations. Lyftogt, D.L.; Callaway, R.R. (Polymetrics, Inc). Off- 
shore Technol. Conf.; 4: 2507-2512(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Discussion of the technical and economical aspects of utiliz- 
ing reverse osmosis technology for desalination of seawater for 
offshore operations. Factors influencing the design, shipment, oper- 
ation, and maintenance of reverse osmosis systems for offshore 
installations are presented. In addition, field data concerning the 
technical and economical aspects of the operation of reverse osmosis 
systems on offshore installations are given. The significance and 
practicality of seawater desalination via reverse osmosis technology 
on offshore installations are illustrated. 3 refs. 
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11414 On-site welded repairs to offshore structures using dry 
underwater habitats. Delaune, P.T. Jr. (Taylor Diving and Salvage 
Co, Inc). Offshore Technol. Conf.; 4: 2571-2579(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Three offshore structures fabricated of tubular steel sections 
recently were repaired by welding wherein the welding was accom- 
plished in underwater dry habitats. The equipment and procedures 
utilized for these repairs are similar to that developed for performing 
hyperbaric welded pipeline connections in underwater dry habitats. 
The developed state of the art of hyperbaric welding and the ability 
to produce a satisfactory weld is a most essential ability of this 
process. There are, however, a large number of key abilities and 
skills other than the welding that are required for over-all success in 
carrying out a successful program of underwater repairs of struc- 
tures. The required skills and abilities are reviewed. 


11415 Explosive welding: the deepwater pipeline connection/ 
repair solution. Redshaw, P.; Stalker, A.W.; Allen, K. (Vickers 
Offshore). Offshore Technol. Conf; 4: 2581-2590(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

After briefly describing the physical aspects of explosive 
welding in general terms, this study outlines how the underlying 
principles are applied to the making of pipeline connections under 
water. Using the same basic weld geometry, two general connection 
types are available - a pipe flange and a sleeve weld. The associated 
systems of pipe preparation, flushing and drying, dewatering, weld- 
ing, and subsequent inspection receive attention, and in all cases the 
minimal requirement for operator skill is emphasized. Results of 
mechanical property tests are presented for particular pipe sizes. 
Finally, practical applications are proposed with emphasis on the 
suitability of the technique for all water depths. | ref. 


11416 New method for hyperbaric welded pipeline tie-ins. Keller, 
R.H.; Smith, C.J. (BOC Subocean Serv, Ltd). Offshore Technol. 
Conf.; 4: 2591-2600(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Exhaustive testing and analysis has been carried out on a new 
design pipeline coupling that allows permanent welded repairs and 
tie-ins to be carried out on subsea pipelines to continental shelf 
depths. 


11417 Hyperbaric welding for connection and repair of deep sea 
pipelines. Coriatt, G.M.; Bellamy, G.P. (Comex Serv). Offshore Tech- 
nol. Conf.; 4: 2601-2610(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An objective study of the welds was carried out which 
included weld metal analysis, recording of electrical parameters, 
c.o.d. and implant tests, measurement of hydrogen content and area 
of arc stability, both in order to further scientific knowledge in this 
domain and to ensure reproductibility of the welding processes. It is 
found that high quality connections which satisfy the most stringent 
specifications can be made by either the shielded electrode or the 
M.I1.G. process. For the M.I.G., which is very little affected by 
pressure increase, there should be no intrinsic depth limit. 


POLLUTION CONTROL EQUIPMENT 
REFER ALSO TO CITATION(S) 10171, 11479, 11482 


11418 Performance evaluation of induced gas flotation (IGF) 
machine through math modeling. Leech, C.A. III; Radhakrishnan, S.; 
Hillyer, M.J.; Degner, V.R. (Shell Dev Co). Offshore Technol. Conf; 
4: 2513-2522(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Oil removal from actual produced water was studied in a full- 
scale four-cell induced gas flotation (IGF) machine. Objectives were 
to determine which parameters were influential in IGF oil removal 
performance, develop oil removal efficiency models as a function of 
these parameters, and predict machine settings for optimal perform- 
ance. The influential variables, listed in order of decreasing impor- 
tance, were: water treating chemical concentration, flow rate, rotor 
speed, rotor submergence, and rotor engagement. Five mathematical 
models were developed for oil removal ratio from inlet through each 
of the four cells and inlet to outlet. Optimization of these models 
predicted machine settings for maximum oil removal. A model is 
derived for power usage as a function of operating parameters. Cost 
curves based on this model pointed out economic trade-off between 
chemical usage and machine settings. 12 refs. 
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POWER CYCLES 


RANKINE 
REFER ALSO TO CITATION(S) 10138 


11419 Modified Rankine cycle engine apparatus. Hall, C.D. US 
Patent 4,051,680. 4 Oct 1977. Filed date 26 Dec 1973. 8p. 

A modified Rankine cycle steam engine apparatus employs a 
jet pump to withdraw cooled steam from an adiabatic expansion 
engine and return the steam to a boiler for reheating. The jet pump 
draws the expanded, spent steam from the expansion engine into a 
throttled flow of steam passing through the jet pump from two tap- 
off points in the boiler. 


PARTICLE ACCELERATORS 


11420 (LBL—8101) Radiological impact of high-energy accelera- 
tors on the environment. Thomas, R.H. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1978. Contract W-7405- 
ENG-48. 75p. Dep. NTIS, PC A04/MF AO1. 

The potential radiological impact of high-energy, high-inten- 
sity accelerators in the environment is discussed. It is shown that 
there are three sources of radiation exposure to the general public 
resulting from the operation of high-energy accelerators. In order of 
importance these are (a) the prompt radiation field, produced when 
the accelerator is operating; (b) the release of radionuclides and 
aerosols into the atmosphere; and (c) the production of radionuclides 
in the groundwater system around the accelerator. Of these three 
sources, (a) is dominant and typically exceeds (b) by about an order 
of magnitude. To date, experience at many accelerator laboratories 
has shown that the quantity of accelerator-produced radionuclides 
released to nearby groundwater systems (c) is either extremely small 
or immeasurable. The population dose equivalent resulting from the 
operation of several large high-energy facilities is compared. 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 11728 


11421 (AD-A—053384) A dielectrically loaded converging guide 
accelerator. Interim report. Sprangle, P.; Drobot, A.T. (Naval Re- 
search Lab., Washington, DC (USA)). Dec 1977. 19p. (NRL-MR— 
3660). NTIS PC A02/MF AOl1. 

A scheme for collectively accelerating ions trapped in a space 
charge wave supported by an intense relativistic electron beam is 
disussed. In this scheme ions are trapped in the potential well of a 
low phase velocity space charge wave and accelerated by gradually 
increasing the phase velocity of the wave. One way of accelerating 
the wave is by propagating the electron beam through a converging 
waveguide. The converging structure has the effect of increasing the 
electron beam energy and thus, accelerating the wave. The paper is 
concerned mainly with achieving low phase velocity space charge 
waves in a loaded waveguide. At the limiting electron beam current 
the minimum phase velocity of a space charge wave approaches 
zero. By lining the converging guide accelerator with an appropriate 
frequency dependent dielectric material, the initial phase velocity 
can be made small enough to trap low energy protons (approx. 5 
MeV) at currents below the limiting current. The electric field 
associated with the accelerating wave can be as high as a MeV/cm. 


11422 (AD-A—053759) A new collective particle accelerator. 
Interim report. Friedman, M. (Naval Research Lab., Washington, 
DC (USA)). Feb 1978. 1lp. (NRL-MR—3724). NTIS PC A02/MF 
AOl. 

A simple and novel mechanism for a collective particle accel- 
erator is proposed. It is suggested that a density modulated intense 
relativistic electron beam propagating in a spatially modulated mag- 
netic field can drag particles (electrons or ions) and accelerate them 
to high energies. The new mechanism can generate high particle 
current. A strong radial electric field exists in the mechanism ensur- 
ing radial confinement of the accelerated ions. 


11423 (LA—7407) Optimization of the disk and washer acceler- 
ating cavities. Manca, J.J.; Knapp, E.A. (Los Alamos Scientific Lab., 
NM (USA)). Sep 1978. Contract W-7405-ENG-37. 16p. Dep. NTIS, 
PC A02/MF AOl1. 

High-energy accelerator structures should have not only a 
high shunt impedance, Z, by which the rf power can be used 
eficiently for particle acceleration, but also a high coupling, k, 
between the neighboring cells. A study was made of the disk and 
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washer (DAW) accelerating structure. The DAW structure has high 
coupling (k approximately 50%) as well as a high shunt impedance 
comparable to that of a side-coupled structure and can be used 
successfully in high-current accelerators. Two DAW configurations 
were studied: DAW1, which has a flat washer in the central region, 
and DAW2?2, in which the upper part of the washer is curved. The 
latter design does not decrease the effective shunt impedance of the 
structure but does permit a smaller cavity diameter (principally for 
higher 8) than does the straight-washer design. The two structures 
were optimized by the SUPERFISH computer code. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


11424 (LA-UR—78-2161) Slow cyclotron wave growth by peri- 
odic inductive structures. Shanahan, W.R.; Godfrey, B.B.; Faehl, R.J. 
(Los Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405- 
ENG-36. 15p. (CONF-780575—4). Dep. NTIS, PC A02/MF AOl1. 

From 3. conference on collective methods of acceleration; 
Laguna Beach, CA, USA (22 May 1978). 

The Auto-Resonant Accelerator concept of collective ion 
acceleration is critically dependent for its success upon the availabil- 
ity of an effective means with which to grow the relevant slow 
cyclotron wave. A preliminary study of such growth via a two- 
dimensionally periodic slow wave structure is presented. This struc- 
ture consists of a z-slotted waveguide about which are placed 
conducting straps axially and azimuthally interrupted by capacitive 
gaps. Appropriate boundary conditions are derived without refer- 
ence to concepts borrowed from low frequency circuit theory. 
These boundary conditions have been incorporated into a numerical 
code which performs linear normal mode analyses about self-consist- 
ently generated nonneutral relativistic electron beam equilibria. This 
same code may also be employed to examine the purely vacuum 
modes, which exhibit expected behavior. Questions of structure 
tuning are discussed. Initial results concerning wave growth are 
presented, and future activities indicated. 


11425 ZGS beam transport for transverse or longitudinally polar- 
ized protons. Colton, E.; Auer, I.P.; Beretvas, A.; Hill, D.; Nield, K.; 
Sandler, B.; Spinka, H.; Underwood, D.; Watanabe, Y.; Yokosawa, 
A. (Argonne National Lab., Ill. (USA)). Nucl. Instrum. Methods; 
151: No. 1, 85-88(1 May 1978). 

A combination of dipole magnets and superconducting sole- 
noid is utilized to transform the spin direction of transversely polar- 
ized protons from the Argonne ZGS for use in proton-proton 
scattering experiments. 


AUXILIARIES AND COMPONENTS 


11426 (LBL—8162) Operating experience with ESCAR magnet 
cooling system. Byrns, R.A.; Eaton, W.F.; Carrieri, J.G.; Gilbert, 
W.S.; Lambertson, G.R.; Meuser, R.B.; Rechen, J.B.; Schafer, R.V.; 
Warren, R.P. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Sep 1978. Contract W-7405-ENG-48. 7p. (CONF- 
780952—1). Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

The ESCAR magnet cooling system has been successfully 
demonstrated. This two-phase helium cooling system includes a 
CTI-Sulzer gas-bearing turbine refrigerator with two-stage compres- 
sion by oil-lubricated screw compressors, 120 m of 5-cm-diameter 
vacuum-insulated transfer line and twelve series-connected magnet 
cryostats with weirs for liquid level control. The refrigeration plant 
provides up to 1900 W of refrigeration at 4.5°K with a mass flow of 
113 g/s. Heat load within the transfer line has been measured at 0.25 
W/m in sub-system testing. Cool-down times to 4.5°K for the 12 
warm-iron magnets with a cold mass of 2500 kg have been about 12 
hours. The magnet cryostats separate liquid by gravitational extrac- 
tion and fill in sequence at a rate of up to 400 I/hr. A heater in the 
transfer line allows adjustment of the inlet coolant quality (ratio of 
gas to liquid) to the cryostats; flow instabilities were not present and 
could not be induced. Pressure levels in the cold bore, beam orbit 
space were below 107" torr. Severe pressure transients, incurred as 
a result of magnet transitions, have been safely handled both in terms 
of refrigerator response and cryostat pressure relief. Large gas loads 
at the compressor suction following magnet transition have not 
caused overloading or interruption of the refrigeration plant output. 
An electrical arc punctured the helium vessel and allowed liquid 
helium to flow into the vacuum space. This was handled by the relief 
system with no additional damage. 
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INJECTION AND EXTRACTION SYSTEMS 


11427 (BNL—50848) Lossless injection with a chopped H™ 
beam. Kycia, T.F.; Month, M. (Brookhaven National Lab., Upton, 
NY (USA)). 18 Apr 1978. Contract EY-76-C-02-0016. 6p. Dep. 
NTIS, PC A02/MF AOl1. 

A new method of injection into the AGS using a chopped H™ 
beam is proposed. Orbit control, control over the beam characteris- 
tics, and the implications for operating the rf system are considered. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 10628 


11428 (AD-A—053849) Intense proton beam current measure- 
ment via prompt gamma rays from nuclear reactions. Interim report. 
Golden, J.; Mahaffey, R.A.; Pasour, J.A.; Young, F.C.; Kapetana- 
kos, C.A. (Naval Research Lab., Washington, DC (USA)). Mar 
1978. 15p. (NRL-MR—3731). NTIS PC A02/MF AO1. 

The current of an intense, pulsed proton beam is experimen- 
tally determined by monitoring prompt gamma rays from nuclear 
reactions induced in a suitable target. Relevant data are given on the 
reactions employed including ‘Li(p,y)*Be, ‘*F(p,ay)'*O, and 
%C(p,y)'*N so that absolute currents can be determined. This 
method avoids the complication of target blow-off and the need for 
attenuating screens when applied to high-current-density beams. 


11429 (ITEF—18) Changes in the arrangement of equipment for 
the ITEP secondary particle channels. Acceptable sizes of particle 
sources and estimations of tolerances for parameters of elements in the 
ITEP universal channels. Breev, V.M.; Kats, M.M.; P’yankov, A.P. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1976. 28p. (In Russian). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

A diagram of ITEF multipurpose channels by the end of 1975 
is shown. The results are given of calculation of the channels which 
have been modified in the course of their assembly and adjustment. 
Calculated parameters of each channel are represented in the form of 
tables and diagrams. When calculating the multipurpose channels of 
secondary particles it was assumed that linear dimensions of the 
particle source did not exceed 2 mm. The reconstructed accelerator 
incorporated mainly foil targets. The measurements reveal that the 
foil targets exhibit a high working efficiency at a slow reset. Beam 
profiles are calculated for each channel. The results of calculations 
of permissible sizes of the particle source are provided. All the 
channels are of a sufficiently large permissible size (not less than 3 
mm in a vertical plane and less than 10 mm in a horizontal plane). 
The allowances for parameters of the elements pertinent to a typical 
multipurpose channel are +-0.5% (for quadrupole lenses), +-2% 
(for a field lens and 0.1% (for rotary magnets). 


STORAGE RINGS 


11430 (BNL—50842) Possible brick wall effect at 400 GeV in 

Isabelle. Parzen, G. (Brookhaven National Lab., Upton, NY (USA)). 

Ly ie Contract EY-76-C-02-0016. 9p. Dep. NTIS, PC A02/ 
AOl. 

The distortion of the working line, due to space charge 
forces, is estimated. It is found that the brick wall effect may occur 
at 400 GeV, due to working line distortion because of electron 
neutralization of the beam. The smallness of the beam at 400 GeV 
makes it difficult to correct the working line distortion by exciting 
octupole correction coils. 


11431 (LA—7490-MS) Study of uses of a proton storage ring. 
Nagle, D. (comp.). (Los Alamos Scientific Lab., NM (USA)). Oct 
1978. Contract W-7405-ENG-36. 47p. Dep. NTIS, PC A03/MF 
AOl. 


Scientific applications of a proton storage ring (PSR) for 800- 
MeV protons are reported. 


INSTRUMENTATION 


REFER ALSO TO CITATION(S) 11186 


RADIATION INSTRUMENTATION 
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GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 9839, 10221, 10223, 10228, 10323, 
10540, 10543, 10616 


11432 (COO—2742-2) Instrumentation for medical diagnosis and 
research with radionuclides in the developing countries. Progress 
report, June 1, 1977—May 31, 1978. Dudley, R.A. (International 
Atomic Energy Agency, Vienna (Austria)). Jul 1978. Contract EY- 
76-C-02-2742. 42p. Dep. NTIS, PC A03/MF AO1. 

This project seeks to bring about a more effective use of 
nuclear instruments in medical applications of radionuclides in devel- 
oping countries by facilitating selection of appropriate applications, 
by stimulating the design of instruments capable of performing these 
applications satisfactorily under the conditions prevailing, and by 
encouraging improved maintenance. A pilot cost-effectiveness analy- 
sis of nuclear medicine applications has been completed, suggesting 
two topics for further investigation and demonstrating that such 
analyses can yield useful insights. In the realm of instrument design, 
we have further developed our prototype well scintillation counter, 
provided three such instruments for tests in the field, and encour- 
aged its production by others. In addition, we have examined design 
issues for liquid scintillation counters, radiorespirometry counting 
devices, whole-body counters, and electrical power supplies. We 
have completed a survey of maintenance in 8 countries in Southeast 
Asia and are analyzing the results. Preparations are underway for 
surveys in three further regions. 


11433 (FEI—698) Study of neutron spectra in the BFS-28, BFS- 
30, BFS-33 fast critical assemblies using CINI and FEI spectrometers 
with proportional counters of recoil protons. Kuzin, E.N.; Belov, S.P.; 
Dvukhsherstnov, V.G.; Kazanskii, Yu.A.; Shchadin, N.N.; Al’bert, 
D.; Khanzen, V.; Fogel, V.; Kehpernik, Kh. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1976. 25p. (In Russian). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

Results are given of developing a hydrogen-counter neutron 
spectrometer alongside with experiences in using hydrogen counters 
for measuring neutron spectra in fast critical BPhS assemblies. A 
brief account is presented of spectrometer characteristics, methods 
of measuring output proton spectra and transformation of the latter 
into neutron spectra. Neutron spectra measured in three critical fast 
neutron assemblies, and also a brief discussion of experimental results 
obtained and calculations made are presented. 


11434 (NRPB-IE—7) Instrument evaluation No. 7. D.A. Pitman 
Ltd., model 614 ‘Raditec’ beta/gamma contamination monitor. Iles, 
W.J.; Blundell, D.R.; Burgess, P.H.; Callowhill, K. (National Radio- 
logical Protection Board, Harwell (UK)). Feb 1977. 10p. Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

The Pitman Model 614A (‘Raditec’) is described as a general 
purpose £8 and y contamination monitor. The instrument consists of a 
GM tube detector and rate meter housed together in a light alloy 
case and is held by means of a pistol-grip handle. The radiation 
detector is a Mullard thin end-window GM tube, type MX 123, the 
end-window having an area of 4.6 cm? and being protected by a wire 
mesh grille. The information is given under the following headings: 
facilities and controls; radiation performance; electrical characteris- 
tics; environmental characteristics; mechanical characteristics; sum- 
mary of performance; conclusions. 


11435 Gamma camera system. Miller, D.W.; Gerber, M.S. (to 
Ohio State Univ.). US Patent 4,061,919. 6 Dec 1977. Filed date 6 Jul 
1976. 58p. 

A gamma camera system having control components operat- 
ing in conjunction with a solid state detector is described. The 
detector is formed of a plurality of discrete components which are 
associated in geometrical or coordinate arrangement defining a de- 
tector matrix to derive coordinate signal outputs. These outputs are 
selectively filtered and summed to form coordinate channel signals 
and corresponding energy channel signals. A control feature of the 
invention regulates the noted summing and filtering performance to 
derive data acceptance signals which are addressed to further treat- 
ing components. The latter components include coordinate and 
enery channel multiplexers as well as energy-responsive selective 
networks. A sequential control is provided for regulating the signal 
iia functions of the system to derive an overall imaging 
cycle. 


11436 Strip type radiation detector and method of making same. 
Jaentsch, O.; Feigt, 1; Willig, W.R. (to Siemens AG). US Patent 
4,060,822. 29 Nov 1977. Filed date 24 Feb 1976. 6p. 

An improved strip detector and a method for making such a 
detector are described. A high resistivity N conduction semiconduc- 
tor body has electrode strips formed thereon by diffusion. The strips 
are formed so as to be covered by an oxide layer at the surface point 
of the PN junction and in which the opposite side of the semicon- 
ductor body then has a substantial amount of material etched away 
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to form a thin semiconductor upon which strip electrodes which are 
perpendicular to the electrodes on the first side are then placed. 


11437 Neutron detector for incore measurement. Kinoshita, J.; 
Shirayama, S.; Seki, E.; Nishiguchi, K. (to Tokyo Shibaura Electric 
Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977- 
135,993/A/. 8 May 1976. 2p. (In Japanese). 

A method to permit stable and satisfactory properties of an 
ionized particle collection metal electrode of a neutron detector of 
fission ionization type to be maintained even if the electrode experi- 
ences a large impact is described. An ionized particle collection 
metal electrode (such as stainless steel) is coated with a neutron 
conversion material such as uranium, boron or the like, for instance a 
solution of UO2(NOs3)2, which is then thermally treated to form a 
coating of uranium in the form of UOs. Then, the neutron conver- 
sion material is diffused within the metal electrode through a thermal 
treatment at a temperature at which the neutron conversion material 
is diffused into the metal electrode surface. In this way, the adhesion 
of neutron conversion material to the electrode surface can be 
increased, so that it is possible to prevent the peel-off of the neutron 
material. 


RADIATION DOSEMETERS 


11438 Apparatus for housing radiation measuring material housed 
in a plastic insert. Collica, C.; Epifano, L.; Farella, R. (to Medi-Ray, 
Inc.). US Patent 4,056,729. 1 Nov 1977. Filed date 23 Jan 1975. 6p. 

An apparatus for housing radiation measuring material is 
described. First and second members having generally flat and 
opposing surfaces are provided, the members being joined with their 
surfaces in spaced relationship. The first surface has a plurality of 
circular recessed areas. The second surface has a plurality of re- 
cessed areas positionally aligned with the plurality of recessed areas 
in the first surface. A generally flat insert member is provided, the 
insert member proportioned to removably fit between the surfaces. 
The insert member has a plurality of circular apertures positionally 
aligned with the recessed areas, the apertures being adapted to 
removably receive and retain dosimetry discs. The recessed areas in 
the first and second surfaces are adapted to removably receive filter 
elements. The apparatus can be used for housing many of the various 
types of commercially available radiation measuring material. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


11439 (UCRL—50016-78-2, pp 4-8) DCARR: a spectrograph for 
measuring low-energy x rays. 30 Jun 1978. 

In Mechanical Engineering Department quarterly review, 
April—June 1978. 

DCARR, the Differential Critical Angle Reflection Refrac- 
tion detector system, is described. This detector was designed to 
measure low-energy x rays, 500 to 5000 eV, with a high degree of 
resolution, 250 eV. DCARR was developed because these low- 
energy measurements are of interest in the diagnostics of x-radiation 
in nuclear tests and available equipment could not make measure- 
ments at this low an energy in field tests. DCARR is a versatile piece 
of equipment that can also be used as a laboratory tool, such as in 
measuring the low-energy x rays emitted by lasers and various x-ray 
machines. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 9579 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


11440 (AD-A—053538) Damage profiles in silicon and their 
impact on device reliability. Technical report No. 1, 15 October 
1976—31 March 1977. Schwuttke, G.H. (International Business Ma- 
chines Corp., Hopewell Junction, NY (USA). East Fishkill Lab.). 
Mar 1977. Contract N00173-76-C-0303. Sip. NTIS PC A04/MF 
AOl. 

N-type Si was implanted with 200-keV Cs* with doses rang- 
ing from 10° to 10'°ions/cm?. After nitrogen anneal MOS capaci- 
tors were formed by thermal oxidation and Al deposition. Transmis- 
sion electron microscopy was used to study the residual ion damage. 


11441 (AD-A—053899) Component damage from electromagnet- 
ic pulse (EMP) induced transients. Technical memo. Miletta, J.R. 
(Harry Diamond Labs., Washington, DC (USA)). Oct 1977. 184p. 
(HDL-TM—77-22). NTIS PC A09/MF AO1. 

The Lance Vulnerability and Hardening Test Program was 
supported by a number of in-laboratory experiments on various 
component types. Of prime concern was the establishment of com- 


INSTRUMENTATION 1207 


ponent EMP thresholds to be used in establishing the vulnerability 
level of the system. Reported are pulsed transient tests on over 50 
component types. Testing concentrated on sensitive semiconductor 
components, and about 1800 individual devices were damage tested. 
The tests used rectangular pulses varying in width from 5 ns to 30 
micros. Numerous nonsemiconductor components also were charac- 
terized. (Author) 


11442 (AD-B—016561) Pulse power effects in discrete resistors. 
Final report. Domingos, H. (Air Force Weapons Lab., Kirtland 
AFB, NM (USA)). Nov 1976. 53p. (AFWL-TR—76-120). NTIS PC 
A04/MF AOl1. 

Pulse power failures of carbon composition, wire-wound, and 
carbon film resistors are studied. For each type of resistor, the 
materials, construction techniques, manufacturer's specifications, cal- 
culations on transient temperature rise, and experimental data are 
given. 


11443 (N—77-83137) Radiation design handbook for the Jupiter 
Probe. van Lint, V.A.J.; Raymond, J.P.; Hart, A.R.; Price, M.L 
(National Aeronautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center). 7 May 1977. Contract NAS2-9444. 
180p. (MRC/SD-R—14). NTIS PC A09/MF AO1. 

The purpose of this Handbook is to provide basic guidance in 
the design of electronics equipment for the Jupiter Probe to ensure 
that it will survive exposure to the Jovian radiation belts. Section 2 
of the Handbook presents a general discussion of component radi- 
ation effects and design considerations. Emphasis has been placed on 
presenting the scope of effects rather than an extensive compilation 
of available data. Design considerations are suggested but it is 
expected that, with knowledge of the basic component effects, 
individual design considerations familiar to designers can be applied 
directly to realize hardened equipment. The principal contribution of 
the Handbook is presented in Section 3: Hardness Assurance Guide- 
lines. Step-by-step procedures are outlined to support the evolution 
of design by establishing a component data base sufficient to support 
and assure adequate survival. Input parameters are the defined 
radiation environment, survival probability and failure criteria on 
each component parameter. Analysis procedures are outlined to 
proceed based on the determined element of risk, each leading to a 
component specification for design and fabrication of hardened 
equipment. 


11444 (N—78-18899) EDP network analysis for electronics in 
nuclear radiation environment. Gruen, E.; Knaak, S.; Kossyk, R.; 
Renz, W. (Ingenieurbuero G. Hopp, Muenchen (Germany, F.R.)). 
1977. Contract T/RF-22/RF-220/31041. 188p. (BMVG-FBWT—77- 
13). NTIS PC A09/MF AO1. 

A network analysis computer program was developed for 
calculation of the response of an electronic circuit to nuclear radi- 
ation. This program was extended to include the following charac- 
teristics: implicit integration routines based on the backward differ- 
entiation formulas, application to subnetworks, and optimization of 
computer time and storage space. An application of the Radiation 
Effects on Network Systems (RENS) program to the platform 
stabilization electronics of a Leopard 2 tank is described. 


11445 (NTIS/PS—78/0524) Electromagnetic shielding. Volume 
2. 1972—April 1978 (a bibliography with abstracts). Final report for 
1972—April 1978. Reed, W.E. (National Technical Information 
Service, Springfield, VA (USA)). Jun 1978. 249p. 

The bibliography presents research on electromagnetic shield- 
ing of electronic and electrical equipment, personnel, and ordnance. 
The shielding effectiveness of materials and structures is covered. 
Nuclear electromagnetic pulse shielding is included. (This updated 
bibliography contains 243 abstracts, 41 of which are new entries to 
the previous edition.) 


11446 (NTIS/PS—78/0579) Integrated circuit _ reliability. 
Volume 2. April 1976—May 1978 (a bibiliography with abstracts). 
Final report for April 1976—May 1978. Reed, W.E. (National Tech- 
nical Information Service, Springfield, VA (USA)). Jun 1978. 151p. 

The bibliography presents research pertinent to design, reli- 
ability prediction, failure and malfunction, processing techniques, 
and radiation damage. (This updated bibliography contains 146 
abstracts, 45 of which are new entries to the previous edition.) 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 9418, 9419, 9420, 9427, 9437, 
9515, 9524, 10326, 10437, 10535, 10623, 10678, 10967, 11316, 11318, 
11384, 11412, 11538 


11447 (AD-A—052892) RLE progress report number 120. 
Annual report, 1 January—31 December 1977. Wolff, P.A.; Allen, J. 
(Massachusetts Inst. of Tech., Cambridge (USA). Research Lab. of 
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Electronics). Jan 1978. Contract DAABO7-76-C-1400. 199p. NTIS 
PC A09/MF AOl. 

This report, No. 120 in a series of progress reports issued by 
the M.I.T. Research Laboratory of Electronics, reviews the research 
progress and states the research objectives of the laboratory for the 
year ending December 31, 1977. The source of support is indicated 
for each project. 


11448 (BNL—25005) Application node system image manager 
subsystem within a distributed function laboratory computer system. 
Stubblefield, F.W.; Beck, R.D. (Brookhaven National Lab., Upton, 
NY (USA)). Oct 1978. Contract EY-76-C-02-0016. 8p. (CONF- 
781033—7). Dep. NTIS, PC A02/MF AO1. 

From NS symposium; Washington, DC, USA (18 Oct 1978). 

A computer system to control and acquire data from one x- 
ray diffraction, five neutron scattering, and four neutron diffraction 
experiments located at the Brookhaven National Laboratory High 
Flux Beam Reactor has operated in a routine manner for over three 
years. The computer system is configured as a network of computer 
processors with the processor interconnections assuming a star-like 
structure. At the points of the star are the ten experiment control- 
data acquisition computers, referred to as application nodes. At the 
center of the star is a shared service node which supplies a set of 
shared services utilized by all of the application nodes. A program 
development node occupies one additional point of the star. The 
design and implementation of a network subsystem to support devel- 
opment and execution of operating systems for the application nodes 
is described. 6 figures, 1 table. 


11449 (RHO-LD—61) Report on Boeing pipeline leak detection 
system. Aichele, W.T. (Atomics International Div., Richland, WA 
(USA). Rockwell Hanford Operations). Aug 1978. Contract EY-77- 
C-06-1030. 69p. Dep. NTIS, PC A04/MF AOl1. 

Testing was performed on both simulated (test) and existing 
(water) pipelines to evaluate the Boeing leak detection technique. 
This technique uses a transformer mounted around the pipe to 
induce a voltage level onto the pipeline. The induced ground poten- 
tial is measured from a distant ground probe, inserted into the 
surrounding soil, with respect to the excited pipeline. The induced 
voltage level will depend on the soil characteristics, the distance 
from the excited pipeline, and the probe types. If liquid should leak 
from the excited pipeline, the escaping liquid will modify the in- 
duced potential of the soil surrounding the excited pipeline. This will 
change the response of the quiescent soil characteristics and cause 
the voltage level on the detecting probes in the area of the leak to 
increase. This voltage increase will indicate a soil anomaly. Howev- 
er, the liquid does not have to reach the detection probe to reveal an 
anomalous soil condition. Several different detection probes were 
used and evaluated for sensitivity and response time. Although not 
evaluated during this test, results indicate that a wire laid parallel to 
the pipe axis may be the best probe configuration. A general sensitiv- 
ity figure for any of the probes cannot be made from these tests; 
however, the technique used will reliably detect a pipeline leak of 
ten gallons. An additional test was performed using the Boeing 
pipeline leak detection technique to locate the position and depth of 
an underground pipeline. This test showed that the location and 
depth of an excited pipeline could be determined from above the 
— where other methods for pipeline location had previously 
ailed. 


11450 Input apparatus for dynamic signature verification sys- 
tems. EerNisse, E.P.; Land, C.E.; Snelling, J.B. (to Dept. of Energy). 
US Patent 4,078,226. 7 Mar 1978. Filed date 16 Mar 1977. 8p. 

PAT-APPL-778, 189. 

The disclosure relates to signature verification input appara- 
tus comprising a writing instrument and platen containing piezoelec- 
tric transducers which generate signals in response to writing pres- 
sures. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 9579, 9584, 9853, 10078, 11385, 
11660 


11451 Device to move density logging tool against well wall. 
Roesner, R.E. (to Dresser Industries, Inc.). US Patent 4,120,353. 17 
Oct 1978. Filed date 19 Apr 1977. 6p. 

A wellbore logging instrument is disclosed of the type having 
a density pad maintained in close proximity to the tool body, and a 
decentralizing arm pivotally mounted on the body and arranged to 
swing outward against the borehole to move the tool body and 
density pad against the opposite borehole wall. The apparatus in- 
cludes a linkage assembly to provide a slight extension of the density 
pad at any selected time in the borehole. 


ERA VOL. 4, NO. 5 


11452 Density-neutron crossplot analysis for shaly gas sands 
using hand-carried calculators. Wu, C.H.; Krug, J. Log Anal.; 19: No. 
4, 3-10(1978). 

A program for hand-carried calculators has been developed 
for shaly gas sand crossplot analysis. This program processes data 
obtained from a log suite consisting of FDC-CNL-GR and a deep- 
investigation resistivity log, and prints out values for effective poros- 
ity, shale content, and water saturation. The program uses an analyt- 
ical method that describes the shaly-sand crossplot technique. This 
technique is capable of handling cases where the density porosity at 
the clay point is either positive or negative. The program executes 
the crossplot analysis accurately and quickly, taking less than 30 
seconds for each data point. 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 11186 


CHEMICAL 


REFER ALSO TO CITATION(S) 11464, 11465, 11466, 11467, 
11468, 11469 


11453 (MHSMP—78-32) '°C study of the potential influence of 
thermal aging on the molecular integrity of FEFO. Clink, G.L. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). 
Aug 1978. Contract EY-76-C-04-0487. 9p. Dep. NTIS, PC A02/MF 
AOl. 

A C NMR study of isothermally aged FEFO (75°C, 300 hr) 
produced no evidence of molecular instability of the material, up to 
this temperature. ‘°C analysis of acetone extracts of thermally aged 
LX-09 produced no definitive evidence as to the molecular instabil- 
ity of this system. 


11454 (MHSMP—78-36) Controlling TATB growth with binders. 
Process development endeavor No. 16. Osborn, A.G.; Johnson, H.D.; 
Stallings, T.L. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
TX (USA)). Aug 1978. Contract EY-76-C-04-0487. 6p. Dep. NTIS, 
PC A02/MF AOl. 

TATB PBX growth was reduced significantly by using bind- 
ers other than the Kel-F 800. Kraton G-6500 (a co-polymer of 
styrene and ethylenebutylene) and three polyester resins exhibited 
less growth than formulations containing Estane, Vistanex, and 
Viton A binders. 


11455 (MHSMP—78-39) Evaluation of the synthesis of six lots 
of HNS I. Stull, T.W. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Sep 1978. Contract EY-76-C-04-0487. 6p. 
Dep. NTIS, PC A02/MF AO1. 

The analytical results of six lots of high purity 2,2',4,4’,6,6’- 
hexanitrostilbene (HNS I) synthesized by the Development Division, 
Mason and Hanger, Pantex Plant are discussed. A total of approxi- 
mately 130 kg was produced in lot sizes ranging from 5.2 to 46.4 kg. 
The results clearly indicate the excellent reproducibility of the 
process and high purity of the final product. 


11456 (MHSMP—78-47) Skid test evaluation of aged LX-09. 
Crutchmer, J.A. (Mason and Hanger-Silas Mason Co., Inc., Amaril- 
lo, TX (USA)). Oct 1978. Contract EY-76-C-04-0487. 20p. Dep. 
NTIS, PC A02/MF AO1. 

A skid test series was conducted on stockpile aged LX-09 to 
determine any change in sensitivity. Parts were obtained from 
weapon disassembly. Additional LX-09 parts manufactured during 
the original production run were tested as controls; these parts were 
subjected to magazine storage only. There was a significant breakage 
problem with the higher 45° angle drops. Skid test results indicate 
there was an increase in sensitivity at the 45° drop angle with aged 
LX-09 billets. The results at the 14° drop angle are inconclusive. 


11457 (UCRL—52000-78-9, pp 1-10) Basic research on high- 
explosive initiation. Sep 1978. 

In Energy and technology review. 

The detonation physics program is investigating the physical 
and chemical processes involved in initiating a high-explosive (HE) 
detonation. Increasingly stringent safety requirements, ever more 
sophisticated applications, and the unique initiation and detonation 
properties of the new, insensitive HE’s are requiring a more funda- 
mental understanding of HE behavior to meet future Laboratory 
requirements. New experimental techniques have already produced 
promising results and point toward significant advances. The results 
of the program will help design with a great measure of HE safety, 
to model HE initiation accurately, to predict HE response to unin- 
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tended stimuli, and to achieve possible major improvements in our 
HE systems. 


11458 (UCRL-Trans—11405) Detonation of nitromethane— 
A1—NO, mixtures. Moulard, H.; Fauquignon, C.; Lichtenberger, 
M.; Lombard, J.M. (French-German Research Inst. of Saint-Louis 
(France)). Aug 1978. Translation of French report. (CONF- 
780813—12). 18p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on high pressures; Paris, France (22 Aug 
1978) 

The internal (detonation speed and pressure) and external 
(expansion work of the detonation products) detonation properties of 
nitromethane-aluminum powder mixtures for which the addition of 
nitrogen dioxide make it possible to vary the oxygen balance in the 
combustion reactions were studied. The main experimental results 
indicate: (1) a maximum detonation speed near the stoichiometric 
concentration calculated by assuming the Al reactivity to be zero 
and (2) a pressure decrease due to the absorption of energy by 
melting of the metal, followed by a steady increase corresponding to 
its combustion. The measurement of the expansion work of the 
detonation products was used to calculate the kinetics of energy 
release by slow combustion of the aluminum. 


11459 Safe arming system for two-explosive munitions. Jaroska, 
M.F.; Niven, W.A.; Morrison, J.J. (to Dept. of Energy). US Patent 
4,089,268. 16 May 1978. Filed date 30 Mar 1977. 8p. 

PAT-APPL-782,871. 

The invention discloses a system for safely and positively 
detonating high-explosive munitions, including a source of electrical 
signals, a split-phase square-loop transformer responsive solely to a 
unique series of signals from the source for charging an energy 
storage circuit through a voltage doubling circuit, and a spark-gap 
trigger for initiating discharge of the energy in the storage circuit to 
actuate a detonator and thereby fire the munitions. 


NUCLEAR 


11460 (AD-A—051889) An investigation of the validity of apply- 
ing MIL-STD-285 to EMP shielding effectiveness. Final report, 1 
October 1976—15 April 1977. Villaseca, E.; Davis, C.; Blackwood, 
W.; Getson, W. (Harris Corp., Melbourne, FL (USA). Electronic 
Systems Div.). 15 Apr 1977. Contract DNA001-76-C-0406. 49p. 
NTIS PC A03/MF AOl. 

HDL-TR-1636 ‘EMP Shielding Effectiveness and MIL-STD- 
285’ by R. L. Monroe (AD-771 997) concludes that measurements 
carried out in the manner prescribed by MIL-STD-285 will give 
upper and lower bounds for the EMP (Plane Wave) shielding 
effectiveness of any metallic structure at all frequencies of interest 
(100 Hz to 100 MHz). Upper and lower bounds to EMP shielding 
effectiveness are provided by dipole and loop antenna measurements, 
respectively. We conclude that the assumptions used in HDL-TR 
1636 lead to an over-simplification of the problem. A more precise 
treatment is, therefore, provided which correlates the magnitude of 
shielding effectiveness exhibited by a planar metallic sheet to these 
two diverse electromagnetic fields - one being generated many 
wavelengths from the shield and the other being generated at a 
fraction of a wavelength away. This technique, termed an ‘Angular 
Spectrum of Plane Waves’ makes no simplifying assumptions, but 
calculates the wave form in the near field of small loop and dipole 
antennas in the absence of the shield and converts the actual field 
configuration to an equivalent family of plane waves. The family of 
plane waves is then transmitted through the shield and shielding 
effectiveness is computed from considerations of the incident power 
and the power transmitted through the shield. 


11461 (AD-A—052029) Structural response to simulated nuclear 
overpressure (stresno): a test program establishing a data base for 
evaluating present and future analytical techniques volume ii. program 
data. Final report, 2 November 1975—28 February 1977. Syring, R.P.; 
Pierson, W.D. (Boeing Co., Wichita, KS (USA)). Mar 1977. Con- 
tract DNA001-76-C-0084. 684p. 

This document reports on the following: (1) Experimental 
determination of the ability of 17 basic structural elements to with- 
stand simulated nuclear overpressure loads (utilizing Sandia 
Corporation’s THUNDERPIPE Shock Tube) and uniform static 
pressure loads; (2) Analytical determination of the ability of these 
structural elements to withstand nuclear overpressure loads and 
uniform static pressure loads (utilizing the NOVA-2 computer pro- 
gram developed by Kaman AviDyne for the Air Force Weapons 
Laboratory, Finite element techniques and classical strength analysis 
techniques); (3) Identification and evaluation of differences between 
test results and analysis results; (4) Identification of suggested 
changes to NOVA-2 to upgrade its capabilities; (5) Analytical deter- 
mination of the sensitivity of structural response to selected structur- 
al properties; and (6) Application of study results to future nuclear 
hardness assessments. 
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11462 (UCRL—50016-78-2, pp 9-13) Gas sampling a post-shot 
cavity. 30 Jun 1978. 

In Mechanical Engineering Department quarterly review, 
April—June 1978. 

A gas sampling system that allows immediate recovery of 
radioactive gases from the cavity produced by a nuclear test at the 
Nevada Test Site is described. The samples are analyzed by the 
Radiochemistry Department to determine a number of parameters 
about the test, such as: (1) the fast neutron flux inside the device by 
observation of the ®Kr(n,2n)"*Kr reaction, and (2) the device 
thermonuclear yield by determining the amount of *He formed. 


11463 Wrapper, structural shielding device. McCown, T.E.; 
McClymonds, K.A.; Halprin, R.W. US Patent 4,041,872. 16 Aug 
1977. Filed date 10 Sep 1971. 4p. 

The patent relates to a shield for shielding against radiation 
from a nuclear blast. The shield is comprised of an aluminum body 
structure, a tin sheet bonded to the outer surface of the aluminum 
body structure, a glass filament reinforced epoxy resin matrix com- 
posite plastic material wrapped about the tin material and an outer 
layer of external thermal ablative insulation. The glass filament 
wrapping of the tin material causes the tin material to act as an 
effective shielding material by maintaining integrity of the tin when 
exposed to radiation. 


WEAPONRY 


11464 (AD-A—053390) Summary of operations. DNA master 
file of ground-shock, air-blast, and structure-response data. Final 
report, 1 October 1975—30 September 197777. Malthan, J.A.; Dill, 
K.T. (Agbabian Associates, El Segundo, CA (USA)). 22 Sep 1977. 
Contract DNA001-76-C-0100. 218p. (AA-R—7624-6-4443). NTIS 
PC A10/MF AOl. 

The document presents examples of data processing that were 
requested by users of the Defense Nuclear Agency Archive of high- 
explosive test data. Guidelines are also presented that enable data 
analysts to estimate the computer hours and labor hours that will be 
required to perform certain typical data processing operations. 


11465 (AD-A—053419) Evaluation of the shock block technique 
for generating underwater plane waves. Interim report, 9 May—30 
September 1977. Florence, A.L.; Romander, C.M. (SRI Internation- 
al, Menlo Park, CA (USA)). Oct 1977. Contract DNA001-77-C- 
0210. 33p. NTIS PC A03/MF AO1. 

Underwater Explosions Research Division has developed a 
shock block technique for generating underwater plane waves for 
the Defense Nuclear Agency. The technique was designed to pro- 
duce a pulse that would simulate the pulse generated by an under- 
water nuclear explosion and was developed to improve the current 
method of loading submarine sections in which the energy source is 
concentrated as either a large sphere or a single line of explosive. 
Examination of the experimental results revealed that the pulse 
generated by the equally spaced array of horizontal strands of 
Primacord explosive forming the shock block was of much shorter 
duration than predicted by superposition of the pulses from the 
individual strands. Instead of the required long rectangular pulse, the 
technique produces a short half-sine wave pulse. The work suggest- 
ed the use of a helical coil of Primacord wrapped on a disposable 
cylindrical mandrel as an alternative to the straight strand of Prima- 
cord. The coil axis is horizontal and the pitch is the smallest that 
allows reliable detonation of the complete strand forming the helix 
without appreciable displacement. 


11466 (AD-A—053420) Photogrammetry of the particle trajec- 
tories on Dipole West Shots 8, 9, 10, and 11. Volume II. Shot 9. Final 
report, 15 May—30 September 1977. Dewey, J.M.; McMillin, D.J.; 
Trill, D. (General Electric Co., Albuquerque, NM (USA). TEMPO). 
Oct 1977. Contract DNA001-77-C-0305. 112p. 

This volume describes the analysis of particle trajectories in 
blast waves produced by simultaneous detonation of two spherical 
1080-lb pentolite charges. One charge was positioned 15 ft above 
smooth ground and the second was 30 ft above the first. Photogram- 
metric measurements were made of the trajectories of air particle 
flow tracers (smoke puffs) which had been placed in a vertical grid 
ranging from 3 to 58 ft above the ground and at radial distances 
ranging from 25 to 85 ft from the vertical axis through the charges. 
From measured particle trajectories, calculations were made of the 
particle velocities, densities, hydrostatic overpressures, and dynamic 
pressures throughout the blast wave, at times ranging from 3 ms to 
60 ms after detonation. The shock front times-of-arrival were also 
determined for the primary shock from each charge; for the Mach 
stems produced above and below the interaction plane midway 
between the two charges; and for the Mach stem produced at the 
ground surface. Calculations were made of shock velocities, peak 
particle velocities, air densities and hydrostatic overpressure immedi- 
ately behind each shock. Results, presented both graphically and in 
tables, are compared to results for the same experiment using shock 
front photogrammetry and refractive image analysis. 
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11467 (AD-A—053463) Multiple phase-screen propagation anal- 
ysis for defense satellite communications system. Topical report, No- 
vember 1975—September 1977. Knepp, D.L. (Mission Research 
Corp., Santa Barbara, CA (USA)). Sep 1977. Contract DNA001-76- 
C-0135. 81p. (MRC-R—332). NTIS PC A05/MF AOl. 

This report presents and analyzes simulated results for electric 
field propagation through a thick, extended region of high-altitude 
striations of electron density. The simulated results correspond to the 
problem of communication from a DSCS satellite to a ground station 
at a frequency of 7.5 GHz. Statistical results are presented for S4 
scintillation index and intensity correlation length for a power-law 
and an exponential phase-screen PSD for values of phase standard 
deviation ranging from 1 to 100 radians and phase correlation length 
ranging from 1 to 10 km. Examples of specific realizations of the 
electric field amplitude and phase at the receiver are also shown. 
These realizations of signal structure are being used in simulations of 
DSCS receiver operation, reported elsewhere. 


11468 (AD-A—053466) Simulated nuclear gust testing of major 
airplane structural components. Final report, 1 September 1976—31 
January 1977. Eckblad, D.M.; Funston, N.E. (Boeing Aerospace 
Co., Seattle, WA (USA)). 28 Jan 1977. Contract DNA001-76-C- 
0367. 143p. NTIS PC A07/MF AO1. 

The report contains the results of an investigation as to the 
feasibility of simulating nuclear gust loading on a B-52 fin or wing by 
a mechanical dynamic test. The investigation was accomplished by 
use of a mathematical simulation of mechanical test setup. The 
results show that a test simulating nuclear gust loads is feasible and 
the resulting bending moments in the critical areas of the fin a wing 
compare well with bending moments calculated using the VIBRA-4 
computer code. Two possible test setups for a B-52 fin test are 
described. In one method, the loading is input by fast acting pneu- 
matic actuators attached to the fin main spar. In the other method, 
the loading is induced by rapid acceleration of the fin support 
structure. The report also contains a discussion of basic considera- 
tion for an aircraft mission completion investigation. 


11469 (AD-A—053467) Sensitivity study of the HUSKY PUP 
granite block experiment. Final report, August 1976—February 1977. 
Schuster, S.H.; Kreyenhagen, K.N. (California Research and Tech- 
nology, Inc., Woodland Hills (USA)). Mar 1977. Contract DNAOO1- 
76-C-0345. 80p. (CRT—3110-1). NTIS PC A0S/MF AOl1. 

A series of 1-D calculations simulating the impact of the flyer 
plate on the granite block in the HUSKY PUP experiment was made 
to evaluate the effects of equation of state (EOS) modeling, energy 
levels and distributions, and numerical parameters on the resulting 
time of arrival (TOA) of the shock wave at stations in the block. The 
objective was to provide a basis for judging the significance of 
comparisons between TOA vs depth measurements and results of 
more complex 2-D pretest calculations of the event. The total energy 
in the flyer plate and block prior to impact was found to be the 
single most important factor affecting the TOA. Distribution of 
energy was of secondary importance; internal energy was found to 
have an effect equivalent to that from about 3/4 of the same quantity 
of kinetic energy. Eight EOS models for granite were considered. 
Despite considerable differences in the Hugoniots and release adia- 
bats in these models, the maximum effect of the models on the TOA 
vs depth curves was equivalent to only a 30 percent change in the 
flyer plate energy (which presumably directly reflects the source 
energy). Variations in other parameters, including computational 
zone size, artificial viscosity, and flyer plate density, had negligible 
effects on the TOA over the ranges considered. These 1-D results 
indicate that TOA vs depth calculations are relatively insensitive to 
any parameter or uncertainty other than the total energy in the flyer 
plate-granite block system. 


11470 (AD-A—053526) The dependence of body wave magnitude 
on yield for underground explosions in salt. Topical report. Bache, 
T.C.; Cherry, J.T.; Mason, B.F. (Systems, Science and Software, La 
Jolla, CA (USA)). Nov 1976. Contract F08606-76-C-0041. 40p. (SSS- 
R—77-3057). NTIS PC A03/MF AOI. 

The dependence of body wave magnitude (m sub b) on yield 
for explosions in salt is addressed. The objective is to compare 
Eurasian explosions in salt to hypothetical explosions in salt at 
Nevada Test Site (NTS) and to actual NTS explosions in granite. 
The coupling of the explosion energy into elastic waves is computed 
with a finite difference program. Four calculations were done in 
which all material properties were fixed except the overburden 
pressure. While the long period source level is rather insensitive to 
this parameter, at low confining pressures tension cracks open and 
the source spectrum becomes strongly peaked near | Hz. 


EXPLOSION DETECTION 


11471 (AD-A—052872) Vela network evaluation and automatic 
processing research. Quarterly report No. 5, 1 October—31 December 
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1977. Sax, R.L. (Texas Instruments, Inc., Dallas (USA)). 3 Jan 1978. 
Contract F08606-77-C-0004. 47p. (TI-ALEX—(01)-QR-77-05). 
NTIS PC A03/MF AOl1. 

Work in the following areas is summarized: SRO evaluation; 
detection, waveform extraction, and magnitude estimation; event 
identification study; surface wave study; and seismic data manage- 
ment. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


11472 (DOE/EV—0024/4) Inventory of Federal energy-related 
environment and safety research for FY 1977. Volume IV. Indices. 
(Department of Energy, Washington, DC (USA). Div. of Environ- 
mental Impacts). Jul 1978. 300p. Dep. NTIS, PC A13/MF AO1. 
This volume contains indexes useful for accessing projects 
contained in the FY 1977 Federal Inventory. The indexing has been 
= broadened this year to provide hard copy users with greater 
exibility in locating projects. The Inventory projects are printed 
sequentially by log number. An inventory log number is a unique 
number assigned to each project from a block of numbers set aside 
for each agency. The association of agencies with blocks of log 
numbers is found in the table of contents of the Index (Volume III). 


BASIC STUDIES 


11473 (PB—280786) Scientific and technical publications of the 
Environmental Research Laboratories: fiscal year 1976 (July 1, 1975 
through September 30, 1976). (National Oceanic and Atmospheric 
Administration, Boulder, CO (USA). Environmental Research 
Labs.). Oct 1977. 37p. NTIS PC A03/MF AO1. 

The Environmental Research Laboratories (ERL) conduct 
fundamental investigations needed to improve understanding of the 
physical environment. The ERL programs include investigation of 
ocean processes, and their interactions with the atmosphere; studies 
of the ocean environment as it is affected by waste disposal and 
development of energy resources; fundamental studies of the upper 
atmosphere and space environments; lower atmosphere research--the 
weather and climates; research on tsunamis, severe local storms, and 
hurricanes; studies of weather modification, and the environmental 
effects of global pollution or similar ecological factors; and develop- 
ment of equipment, instruments, systems, and facilities for these 
programs. This report lists the output of ERL in terms of papers and 
reports for the period July 1, 1975, through September 30, 1976. The 
list includes all known publications in journals for this period as well 
as those published within the official report series of the laboratories. 
Publications resulting from research contracts or grants and work 
done by cooperating institutes or on international aid programs are 
included. 
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REFER ALSO TO CITATION(S) 9496, 10168, 10169, 11473, 11494, 
11579, 11583 


11474 Environmental technology ‘77. Mt. Prospect, IL; Institute 
of Environmental Sciences (1977). 455p. (CONF-770415—). $22.00. 

From 23. IES annual technical meeting and exposition; Los 
Angeles, CA, USA (24 Apr 1977). 

Papers were presented at the conference on air quality assess- 
ment, water quality assessment, management aspects of environmen- 
tal studies, waste management, solar energy utilization, conservation 
of energy, energy alternates, reliability, climatic studies, dynamic 
studies, environmental testing, and nuclear power. A separate ab- 
stract was prepared for each of twenty-three papers. (JRD) 


11475 (CONF-780903—3) Integrated chemical and biological 
testing of synthetic oils and effluents. Part I. Short-term mutagenicity 
testing. Epler, J.L.; Nix, C.E.; Larimer, F.W.; Ho, T.; Rao, T.K. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 24p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on potential health and environmental ef- 
fects of synthetic fossil fuel technologies; Gatlinburg, TN, USA (25 
Sep 1978). 

The major goal of this mutagenesis research group is to 
provide a means of mutagenicity testing of those compounds pro- 
duced by various existing or proposed methods of energy genera- 
tion. These compounds include the primary effluents of existing 
fossil fuel sources such as sulfur dioxide, the oxides of nitrogen, 
ozone, hydrocarbons, and heavy metals, as well as products of newly 
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proposed methodology such as coal liquefaction and of auxiliary 
methodology such as cooling-tower additives. The work is divided 
into two phases; one dealing with known compounds expected to 
occur in the environment through energy production, conversion, or 
use; and another dealing with actual samples from existing or experi- 
mental processes. To approach the problems of dealing with and the 
testing of large numbers of compounds, we set up a form of the "tier 
system”. Operating units utilizing Salmonella, E. coli, yeast, human 
leukocytes, mammalian cells, and Drosophila have been initiated. As 
a working list we have looked to those compounds expected to be 
used in fossil fuel production or conversion. Many of these com- 
pounds are polycyclic hydrocarbons and require metabolic activa- 
tion with mammalian extracts. Basic and neutral fractions from 
crude oils are mutagenic in the microbial systems. Comparative 
studies with leukocytes, mammalian cells, and Drosophila validate 
these results. The assays represent rapid tests for potential bioha- 
zards. 


11476 (EML—347) Regional Baseline Station, Chester, New 
Jersey. (Department of Energy, New York (USA). Environmental 
Measurements Lab.). Oct 1978. 159p. Dep. NTIS, PC A08/MF AO1. 

Samples of atmospheric deposition were collected at the 
Chester, New Jersey Regional Baseline Station site since October 
1976 using an open, high-walled plastic bucket as a total collector, 
and using a HASL wet/dry collector to obtain separate samples of 
rain and of dry deposition. These rm have been measured for 
pH, conductivity, Na*, K*, Ca**, Mg**, NH4*, SO.7, NOs~, Cl, 
HCOs;~, PO,* and total organic phe (TOC). Some samples have 
also been measured also for Fe, Al, Pb, V, Mn, Ni, Cr, Zn, As and 
Cd. The available data are tabulated. 


11477 (EPRI-EA—917-SY) Plume model validation. Hilst, G.R. 
(Electric Power Research Inst., Palo Alto, CA (USA)). Oct 1978. 
64p. Dep. NTIS, PC A04/MF AOl1. 

The Electric Power Research Institute (EPRI) presents an 
extensive planning study to determine the most appropriate develop- 
ment of a plume model validation protocol and, where necessary, an 
experimental program to provide reference data for model valida- 
tions. This report summarizes the findings of these studies and 
outlines the recommended project structure for plume model valida- 
tion. 


11478 (LBL—6496) Elemental sulfur analysis using x-ray tech- 
niques and 8-gauge mass measurements. Goulding, F.S.; Jaklevic, 
M.; 


Loo, B.W. (California Univ., Berkeley (USA). "Lawrence 
Berkeley Lab.). Jul 1977. Contract W-7405-ENG-48. 26p. Dep. 
NTIS, PC A03/MF AO1. 

The activities funded under the present EPA/ERDA inter- 
agency agreement have been concentrated mainly in two areas. An 
elemental sulfur monitor for the measurement of fine particulates has 
been designed, constructed, and is currently being tested. A proto- 
type of the device will be delivered in the near future. A second 
program has involved the development of the 8-attenuation tech- 
nique for the large-scale measurement of the masses of particulate 
deposits. The emphasis has been primarily concerned with the fabri- 
cation of improved hardware to perform the measurement conve- 
niently and accurately. Other activities included consultation with 
EPA on questions concerning air sampling techniques and X-ray 
fluorescence analysis of aerosol samples. An additional long-term 
interest has been the development of X-ray techniques which are 
capable of determining the chemical form of the sulfur atoms in an 
environmental sample. Since these latter activities are in a more 
speculative period of development, the present progress report em- 
phasizes the activities in the area of elemental sulfur monitoring and 
B-gauge development. 


11479 (NTIS/PS—78/0346) Atmospheric particle detectors (a 
bibliography with abstracts). Report for 1964—April 1978. Cavag- 
naro, D.M. (National Technical Information Service, Springfield, 
VA (USA)). Apr 1978. 190p. 

The cited reports cover detectors that are used primarily in 
air pollution and mine emission applications. Citations include moni- 
toring site selection, applicable instrumentation, and determination of 
particle concentration. Excluded are studies on the chemical analysis 
of particles. 


11480 (PB—276723) Airborne particles. (National Research 
Council, Washington, DC (USA). Committee on Medical and Bio- 
logic Effects of Environmental Pollutants). Nov 1977. Contract 
EPA-78-02-1226. 560p. NTIS PC A24/MF AOl. 

The document summarizes the literature on airborne particles 
related to effects on man and his environment for consideration of 
the Environmental Protection Agency in updating the information in 
the Air Quality Criteria for Particulate Matter. Specific particles 
such as lead, arsenic, or asbestos are not discussed. These substances 
have been the subject of other NAS publications. Nor are living 
particles considered. The emphasis of the report is on particles that 
result from man’s activities. The origins, behavior, and fate of such 
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particles, their physical and chemical characteristics, their interac- 
tions, transport, and removal from the ambient air are discussed in 
chapters 2 through 5. Routine and special monitoring trends are 
reviewed in chapter 6. In chapters 7 and 8 there is a detailed 
discussion of the deposition, clearance, and retention of particles, 
their effects on man and on other animals. Chapter 9 is devoted to 
the available epidemiologic evidence from which conclusions can be 
drawn about the effects of particulate pollution on man. It indicates 
the gaps in our knowledge about exposure/response relationships 
and suggests studies that should be conducted to remedy these 
deficiencies. Chapters 10 and 11 consider the effects of particulate 
matter on vegetation and materials. Summaries, conclusions and 
recommendations are consolidated in Chapter 12. (Portions of this 
document are not fully legible) 


11481 (PB—276731) Source assessment: asphalt hot mix. Final 
report August 1974—July 1977. Khan, Z.S.; Hughes, T.W. (Mon- 
santo Research Corp., Dayton, OH (USA)). Dec 1977. Contract 
EPA-68-021874. 196p. (MRC-DA—S542). NTIS PC A09/MF AO1. 

This report summarizes data on air emissions from the asphalt 
hot mix industry. A representative asphalt hot mix plant was defined, 
based on the results of an industrial survey, to assess the severity of 
emissions from this industry. Source severity was defined as the ratio 
of the maximum time-averaged ground level concentration of an 
emission to the primary ambient air quality standard for criteria 
pollutants or to a modified threshold limit value for noncriteria 
pollutants. For a representative plant, source severities for particu- 
late, nitrogen oxides, sulfur oxides, hydrocarbons, and carbon mon- 
oxide are 4.02, 1.83, 0.67, 0.96, and 0.01, respectively. Source severi- 
ties for POM’s and aldehydes are 0.14 and 0.13, respectively. The 
report describes the manufacture of asphalt hot mix, emissions pro- 
duced, sources of emissions, the growth and nature of the industry 
and the status of pollution control technology. (Portions of this 
document are not fully legible) 


11482 (PB—276948) No/sub x/ abatement for stationary sources 
in Japan. Final report March 1976—August 1977. Ando, J.; Tohata, 
H.; Nagata, K.; Laseke, B.A. (PEDCO-Environmental, Inc., Cincin- 
nati, OH (USA)). Sep 1977. Contract EPA-68-01-4147. 168p. NTIS 
PC A08/MF AOl1. 

The report describes the status of NOx abatement technology 
for stationary sources in Japan as of August 1976. The report 
emphasizes flue gas treatment processes for control of NOx. It also 
features processes for the simultaneous removal of NOx and SOx 
from flue gases. It examines the major Japanese dry and wet process- 
es, with respect to their applications, performance, economics, major 
technical problems, developmental status, byproducts, and raw mate- 
rials. It discusses the application of dry processes, primarily selective 
catalytic reduction of NOx with ammonia, to commercial scale gas- 
and oil-fired sources. It presents a review of NOx combustion 
modification technology in Japan, along with background informa- 
tion on NO2 ambient concentrations, NO2 ambient standards, and 
NOx emissions standards in Japan. The fact that NOx abatement 
technology in Japan is the most advanced in the world is probably 
the result of the NO2 ambient standard in Japan's being the most 
stringent in the world. 


11483 (PB—278847) Regional air pollution study: criteria and 
non-criteria pollutant source testing program. Final report. Littman, 
F.E.; Griscom, R.W.; Klein, O. (Rockwell International Corp., 
Creve Couer, MO (USA). Air Monitoring Center). Nov 1977. Con- 
tract EPA-68-02-2093. 240p. NTIS PC Al1/MF AOl. 

To enhance the accuracy of the emission inventory for the 
Regional Air Pollution Study (RAPS), a special emission factor 
development program was conducted in 1975 and 1976 on many of 
the large emission sources. Source testing of typical sources was 
carried out using standard EPA methods. Data for the criteria 
pollutants -- SQ2, NOx, HC, CO, and particulate matter -- were 
obtained, as well as for H2SO, mist and particle size distribution. 
Results indicate good agreement between measured and calculated 
SO2 values. Agreement of NOx and particulate values between 
actual tests and results calculated using standard emission factors is 
variable. Actual values tend to be lower than calculated values, at 
least for large combustion sources. In all cases, however, the specific 
plant emission factors measured in the RAPS program are being 
used in the RAPS emission inventory, since this was the prime 
purpose of the source testing program. (Portions of this document 
are not fully legible) 


11484 (PB—279019) The role of solid-gas interactions in air 
pollution. Final report November 1973—February 1977. Judeikis, 
H.S.; Stewart, T.B.; Wren, A.G.; Foster, J.E. (Aerospace Corp., El 
Segundo, CA (USA). Ivan A. Getting Labs.). Dec 1977. 71p. 

Sulfur dioxide and other sulfur-containing gases were studied 
to evaluate their interactions with solids likely to be found in urban 
aerosols and on ground-level surfaces in the urban environment. 
Results indicate that sulfur dioxide readily reacts with most of these 
materials by capacity-limited reactions, particularly at high relative 
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humidities. Removal of hydrogen sulfide and dimethylsulfide over 

und-level surfaces is a slow — and largely reversible. The 
implications of these results with regard to air pollution chemistry 
and sulfur control strategies are discussed. Publications, reports, and 
presentations that resulted from this work are listed. 


11485 (PB—280048) Development of a portable device to collect 
sulfuric acid aerosol. Interim report No. 2, September 1976—Septem- 
ber 1977. Miller, H.C.; Mason, D.W.; Barrett, W.J. (Southern Re- 
search Inst., Birmingham, AL (USA)). Mar 1978. Contract EPA-68- 
02-2468. 63p. (SORI-EAS—77-731). 

Progress is reported on research to develop a quantitative, 
interference-free method for collecting airborne sulfuric acid aerosol 


on a filter. Since previous research found that severe losses of 


sulfuric acid were caused by ammonia, ambient particulate material, 
and other interferents, a method was needed that converts sulfuric 
acid to a stable derivative for subsequent analysis. Methods evaluat- 
ed for direct fixation of sulfuric acid aerosol were not found to be 
selective. Therefore, a sampling method was investigated that uses a 
combination of selective volatilization of the sulfuric acid, prefiltra- 
tion of particulate interferents, and derivation of the vaporized acid 
on an alkali-impregnated filter. The initial stages of this current 
research on the volatilization-derivatization technique are described. 


11486 (PB—280109) Computer modeling of transportation-gener- 
ated air pollution. State-of-the-art survey, II. Final report, July 1976— 
June 1977. Darling, E.M. Jr.; Garlitz, J.D. (Department of Transpor- 
tation, Cambridge, MA (USA). Transportation Systems Center). 
Mar 1978. 179p. (DOT-TSC-OST—78-6; DOT-TSC-RSPD—78-1). 

This report updates an earlier DOT survey on the mathemat- 
ical modeling of air pollution from transportation sources. Up-to- 
date information is furnished on two subjects: (1) the characteristics 
of currently operational air pollution dispersion models suitable for 
analyzing transportation-generated pollutants -- 22 such models are 
covered and (2) the availability of air quality data acquired in the 
vicinity of transportation systems (e.g., highways and airports) -- 24 
such data samples are identified. The computer modeling of inert 
gases, particulates, and reactive pollutants is discussed with emphasis 
on model types, implementation (i.e., input data, computer require- 
ments, output) applications, model validation and availability. It is 
concluded that, although some progress has been registered in model 
development during the past 5 years and despite the fact that limited 
validation of some models has been achieved, no model in current 
use has been adequately tested and evaluated. Air quality data near 
transportation systems are categorized by type of site, dates of data 
acquisition, funding source, and data availability. The quality of the 
24 data samples reported here is unknown. 


11487 (PB—280198) Pollutant measurements in plumes from 
power plants and cities. Summer 1975, February 1976, and February 
1977. A Project MISTT report. Final report, 18 June 1975—18 
October 1977. Ogren, J.A.; Blumenthal, D.L.; Anderson, J.A.; 
White, W.H. (Meteorology Research, Inc., Altadena, CA (USA)). 
Mar 1978. Contract EPA-68-01-0788. 63p. (MRI—77-FR-1511). 
NTIS PC A04/MF AO. 

Airborne measurements of aerosols and polluted gases in 
urban and power plant plumes were conducted during the summer 
of 1975, February 1976, and February 1977 in the vicinity of St. 
Louis, Missouri; Moss Landing, California; and Clearwater, Florida, 
respectively. The principal objective was to characterize the physi- 
cal and chemical behavior of these plumes under a variety of 
meteorological conditions, with emphasis on sulfur transport and 
transformation. Results illustrate the regional nature of air pollution. 
The transport of well-defined urban plumes over 150 km downwind 
of a city was documented during day and night conditions. Power 
plant plumes were sampled over 100 km downwind of the source at 
night and during the day over the ocean; strong dilution mechanisms 
limited the sampling of power plant plumes to 40 km during the day 
over land. Measurements indicated that, when the plume was not 
well mixed to the ground, the mass flux of sulfur in the plume did 
not change with distance. In urban plumes, a significant reduction in 
sulfur was found; only about one-third of the emissions were trans- 
ported beyond 100 km downwind of the city. New techniques used 
in this study included an airborne impactors system for aerosol 
collection and atmospheric electrical measurements for plume tract- 
ing. 


11488 (PB—282325) Evaluation through interdisciplinary model- 
ing: stationary sources in Chicago. Cohen, A.S. (Chicago Univ., IL 
ig Center for Urban Studies). 1976. 16p. NTIS PCA02/MF 
AOl. 


This paper summarizes the results of an economic evaluation 
of sulfur dioxide and particulate control strategies for the Illinois 
portion of the Chicago Metropolitan Air Quality Control Region 
(CMAQCR). The extent of the study area is presented. The method- 
ology for conducting the analysis begins with estimates of the costs 
of a control policy and its emission reduction effectiveness. It 
continues with a simulation of the effect of the regulation on air 
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quality, using the AQDM dispersion model. Then, the benefits 
(reduced mortality and morbidity rates and reduced soiling and 
corrosion) of the improvement in air quality are estimated and 
compared to costs. The benefits and costs of alternative control 
strategies are presented for the utility, industrial, and residential 
sectors. Both economic and air quality comparisons are provided. 


11489 Pinpointing airborne pollutants. Birks, L.S. (Naval Re- 
search Lab., Washington, DC). Environ. Sci. Technol.; 12: No. 2, 150- 
153(Feb 1978). 

X-ray fluorescence analysis of elements in air pollution is 
reviewed. Techniques are available which provide rapid, cost effec- 
tive analyses. Developing methods are also discussed. 


11490 Carbon dioxide and climate. How fast can we safely burn 
coal. Krause, C. Oak Ridge Natl. Lab. Rev.; 10: No. 4, 40-47(Fal 
1977). 


If the increase in combustion of fossil fuels continues to grow, 
the atmospheric CO2 concentration could double in 60 yrs, resulting 
in an increase in global temperature. The Oak Ridge study group is 
concerned with the need to predict more accurately the climatic 
effects of increasing atmospheric CO2 and the need to learn more 
about the carbon cycle. With increased temperature, rates of plant 
respiration and decay could exceed photosynthesis resulting in re- 
lease of additional CO.. Other adverse impacts of a warming trend 
are listed. The following remedial measures are suggested: reduction 
of coal combustion by increasing energy conservation, and establish- 
ment of a worldwide food reserve in the event of a decline in 
agricultural production. There has been a cooling trend in the earth's 
surface temperature in recent years. Opposing influences on climate 
may have been cancelling each other's effects, giving rise to a 
controversy over whether the net effects of man’s future activities 
will be a cooling or warming trend. (HLW) 


11491 Geochemical investigations on atmospheric precipitation in 
a medium-sized city (Goettingen, F.R.G.). Ruppert, H. (Univ., Goet- 
tingen, Ger.). Water, Air, Soil Pollut; 4: No. 3-4, 447-460(1975). 

Concentration of 27 elements was investigated in 10 samples 
of precipitation from Goettingen, collected during May and Septem- 
ber 1972. Goettingen is a non-industrial town of 130,000 inhabitants, 
situated in a rural area, and essentially all the dissolved and undis- 
solved material in rainwater is locally derived. Elemental concentra- 
tions in freshwater and shale are used for comparison with the 
dissolved elements in precipitation and the undissolved residue. The 
two phases have been separated after evaporation (concentration 
factors: 15 to 25-times). Phosphorus, Zn, Mn, and Pb are enriched in 
rainwater, while Si, Mg, Na, Ca, Cl, Fe, Hg, K, Li, and Al are 
depleted relative to average freshwater. Sulfate, Cd, and Cu have 
similar concentrations in rain and freshwater. Factors of accumula- 
tion between elements in residue and average shale are calculated 
after normalization to the Al-value. They are: = 100 for Ag, Hg, Pb; 
between 10 and 20 for Zn, Cd, P, Cu, Mo; > 2 for Cr, Bi, Ni, Ba, Ti, 
V; between 0.9 and 2.0 for Rb, K, Na, Li, Mg, Mn, Fe, Si, Ca; and 
0.5 for Tl. The trace element accumulation is due to different 
anthropogenic sources: combustion of liquid petroleum fuels contrib- 
utes to Pb, V, Ni, Mo, Hg, and sulfate, combustion of coal to Ba, 
sulfate, and chloride, and to readily volatile elements such as Hg, 
Cd, T1, Bi, and Ag, combustion of refuse to Ag, Bi, Pb, Cd, Hg, Zn, 
Cr, Cu, Ba, and Mo in highly variable amounts. Fertilizers and road 
salts change the chemistry of soils and indirectly supply P, alkali and 
alkaline-earth metals to the fly dust. Modest industrial activity is 
responsible for high Cu and Cr concentrations. Favorable geologic 
conditions around Goettingen decrease the negative influences of 
potentially harmful airborne elements. The high carbonate content in 
the dust neutralizes the anthropogenic acids in the rainwater. The 
toxic trace elements are diluted by a large amount of airborne dust. 
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REFER ALSO TO CITATION(S) 9839, 11420, 11507, 11579 


11492 (AD-A—053443) A brief survey of fallout prediction 
models and introduction of a fallout prediction model utilizing altitude 
dependent winds. Master's thesis. Savage, R.M. Jr. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). School of Engineering). 
Mar 1978. 67p. (AFIT/GNE/PH—78M-7). NTIS PC A04/MF AOI. 

A brief study was made of three fallout prediction models: the 
ENW (Effects of Nuclear Weapons) model, the Miller model, and 
the WSEG-10 model. Each of these models used an effective wind 
that had constant direction and speed. A FORTRAN computer code 
of the Miller model was prepared by the author and is available in 
the report. To ascertain the effects of more realistic winds that 
varied direction and speed with altitude, the model utilized an 
altitude dependent wind as well as a thin stabilized cloud, and fall 





MARCH 15, 1979 


time equations. This model was prepared as a FORTRAN computer 
code and the code is included in the report. The two most significant 
results of the variable wind model are the asymmetric pattern 
produced on the ground and the non-linear centerline of that pattern. 
The model allows the user to introduce his own description of the 
physical processes of fallout deposition. 


11493 (AD-A—053465) Analysis of aerosols and fallout from 
high-explosive dust clouds. volume I. Final report, 3 May 1971—30 
September 1973. Green, W.D.; Fegley, M.J. (Meteorology Research, 
Inc., Altadena, CA (USA)). 3 Mar 1977. Contracts DASA01-71-C- 
0154;DNA001-73-C-0040. 70p. (MRI—76-FR-1419-VOL-1). NTIS 
PC A04/MF AOl. 

Dust clouds from seven high-explosive detonations ranging 
from 20 to 500 tons in the Middle Gust-Mixed Company series were 
sampled using various aircraft-mounted instruments. A wet cyclone 
system proved to be the best device for sampling airborne dust. Dust 
concentrations as a function of time and location in the clouds were 
determined. One cloud was underflown as early as Z + 1:22, and 
another was entered at Z + 1:36. Fallout was measured on three 
tests, and various experiments were conducted to detect sweepup of 
dust from outside the crater zone. Gas samples were collected and 
analyzed from inside the 500-ton Mixed Company III cloud. Select- 
ed airborne dust and fallout samples were sized using an optical 
image processing computer. Density measurements were made to 
determine if particles expanded or melted in the fireball. (Author) 


11494 (EML—345) Index of interpretive articles published in the 
Environmental Measurements Laboratory. Environmental quarterly, 
1958—July 1, 1978. Toonkel, L.E. (ed.). (Department of Energy, 
New York (USA). Environmental Measurements Lab.). 1 Oct 1978. 
98p. Dep. NTIS, PC A0S/MF AO1. 

This report updates the three prior indices (January 1970, 
October 1972, and April 1975) in the same format of chronological, 
subject and author listings. Coverage of data compilations have 
broadened from Nuclear Weapons’ Testing to include non-nuclear 
energy-related investigations as well. A total of 431 interpretive 
articles are included. (PCS) 


11495 (PB—276813) The status and quality of radiation measure- 
ments for air. Interim report 1973—1975. Easterly, D.G.; Kinnison, 
R.R.; Jarvis, A.N.; Smiecinski, R.F. (Environmental Monitoring and 
Support Lab., Las Vegas, NV (USA)). Oct 1977. 44p. (EPA/600/ 
4—77/043). NTIS PC A03/MF AOl. 

As part of the radiation quality assurance program conducted 
by the U.S. Environmental Protection Agency, calibrated radionu- 
clide solutions are distributed to participating laboratories for instru- 
ment calibration and yield determinations. Laboratory performance 
studies involving the analysis of radionuclides in environmental 
media are also conducted. A summary is given of the results of the 
air filter cross-check program for 1973-1975. Examination of these 
results indicate that gross alpha is the least difficult (86 percent 
within the control limits for accuracy) and gross beta is the most 
difficult (39 percent within the control limits for accuracy) for the 
laboratories to analyze. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


11496 (ORNL/TM—6523) METER-ORNL precipitation net- 
work: from design to data analysis. Miller, R.L.; Saylor, R.E.; Pa- 
trinos, A.A.N. (Oak Ridge National Lab., TN (USA)). Oct 1978. 
Contract W-7405-ENG-26. 56p. Dep. NTIS, PC A04/MF AOl. 

The purpose of this Technical Memorandum is to record the 
development of the METER-ORNL precipitation network from the 
initial planning stages through the preliminary data analysis at pres- 
ent. The foremost objective of the field study is to resolve the 
question of Plant Bowen's potential effect on the precipitation pat- 
terns by means of extensive data analysis. Emphasis is placed on the 
importance of the thorough planning which has ensured the success 
of the field study. Discussions include: network design; procurement 
of equipment; public relations; siting, installation, and operation of 
equipment; data processing; and results of initial analysis. No conclu- 
sive precipitation effects can be attributed to Plant Bowen at this 
early stage of analysis. 


REGULATIONS 


REFER ALSO TO CITATION(S) 10168, 10169, 10821, 10823, 
11525, 11526 


11497 (CONF-770265—) Report to U.S. EPA of the specialists 
conference on the EPA modeling guideline. (Argonne National Lab., 
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IL (USA)). 1977. Contract W-31-109-ENG-38. 312p. Dep. NTIS, 
PC Al4/MF AO1. 

From Conference on the EPA modeling guide line; Chicago, 
IL, USA (22 Feb 1977). 

The problem of air pollution control can be approached via 
two alternative though not mutually exclusive policies: management 
of emissions and management of air quality. In the former, emphasis 
is placed on the technology for control of effluents. Air quality 
management, on the other hand, entails the establishment of air 
quality goals based upon stated criteria or public policies. Emissions 
are then limited to the extent necessary to attain and maintain such 
goals. In the Clean Air Act of 1967, the amendments of 1970, and the 
most recently proposed amendments of 1976, the U.S. Congress has 
consistently endorsed a national policy of air quality management. 
The need within the national air pollution control program for a 
guidance document on air quality analysis persists. The EPA/Office 
of Air Quality Planning and Standards (OAQPS) has been given the 
responsibility for developing the requisite Guideline. The federal 
EPA and the states had to fulfill the important air quality manage- 
ment responsibilitiesemploying the state-of-the-art in analytical meth- 
ods, the conferees were challenged to advise EPA on the best 
available approaches to modeling air quality impacts and to concur 
with or where possible recommend improvements to the many 
aspects of the problem addressed in the Guideline. 


11498 (PB—282346) Air quality impacts of transit improvement, 
preferential lane, and carpool/vanpool programs. Final report. DiR- 
enzo, J.F.; Rubin, R.B. (Peat, Marwick, Mitchell and Co., Washing- 
ton, DC (USA)). Mar 1978. Contract EPA-68-01-3912. 125p. NTIS 
PCA06/MF A011. 

The report was prepared in accordance with Section 108(f) of 
the Clean Air Act, as amended, August 1977. It is intended to assist 
urban areas in developing State Implementation Plans and integrat- 
ing their transportation system management and air quality planning 
programs as required by FHWA, UMTA, and EPA. The report 
analyzes the air quality, travel, energy consumption, economic, and 
cost impacts of three types of transportation programs: priority 
treatment for high occupancy vehicles on freeways and arterials; 
areawide carpool and vanpool programs; and transit fare reductions 
and service improvements. Important factors (e.g., meteorological 
conditions, traffic volumes and speeds, and changes in modal choice) 
likely to influence air quality and emissions for the above programs 
are also analyzed. 


11499 (PB—282347) Air quality impacts of transit improvement, 
preferential lane, and carpool programs: an annotated bibliography of 
demonstration and analytical experience. Final report. DiRenzo, J.F.; 
Rubin, R.B. (Peat, Marwick, Mitchell and Co., Washington, DC 
(USA)). Mar 1978. Contract EPA-68-3912. 88p. NTIS PCA05/MF 
AOl. 

In accordance with the Clean Air Act Amendments of 1977, 
the Environmental Protection Agency is evaluating the use and cost- 
effectiveness of alternative short-range transit fare and service im- 
provement strategies, carpool and vanpool strategies, and strategies 
involving the preferential treatment of high occupancy vehicles to 
improve air quality in urban areas. The evaluation of individual 
strategies and combinations of the above strategies includes their 
emission and air quality impacts and their related energy, noise, and 
economic impacts. A comprehensive literature review was also 
conducted, as part of this evaluation, to identify both observed and 
projected travel, emission, air quality, energy, noise, and economic 
impacts of the short-range low-cost strategies of interest. 


11500 (PB—282390) An economic evaluation of proposed amend- 
ments to the Illinois Sulfur Dioxide Regulation. Cohen, A.S. (Ar- 
gonne National Lab., IL (USA)). Nov 1977. 11lp. NTIS PC A06/ 
MF AOl. 

The contents of the Illinois Sulfur Dioxide Regulation in- 
clude: Introduction--(Control strategies evaluated, pollution sources 
analyzed, benefits and costs considered, sulfur dioxide vs sulfates, 
and interpretation of the results); Benefits of pollution control-- 
(Mortality, morbidity, materials, vegetation, and summary); Cost of 
pollution control technology options--(Flue gas desulfurization, par- 
ticulate control devices, and fuel switching); Benefit/cost analysis-- 
(The benefit/cost simulation model, and empirical results). 


11501 Negotiated development: a breakthrough in environmental 
controversies. Rivkin, M.D. Washington, DC; The Conservation 
Foundation (1977). 27p. (NP—23288). $4.00. 

Legal aspects of pollution control are discussed with regard 
to the following: the National Environmental Policy Act; the chang- 
ing climate; roots of negotiation; the role of impact statements; the 
White Flint Mall case in Maryland; the New Jersey coastal area; 
essentials for negotiation; high cost of negotiation; and monitoring of 
agreements. (HLW) 
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ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 11472 


BASIC STUDIES 


11502 (ORNL/TM—6475) Stability criteria for multispecies 
ecological communities. Environmental Sciences Division publication 
No. 1226. Post, W.M.; Shugart, H.H.; DeAngelis, D.L. (Oak Ridge 
National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 
127p. Dep. NTIS, PC A07/MF AO1. 

Thesis. Submitted by W.M. Post to Univ. of Tennessee, 
Knoxville. 

This dissertation is a theoretical tour through various aspects 
of the stability of population models that represent communities of 
interacting species. This work seeks to gain general insight into 
cschaded phenomena with the help of mathematical models. The 
models used are general and abstract nonlinear systems of equations. 
The main theme involves the development of stability conditions 
that are easily interpreted in terms of population parameters. These 
are expressed as simple constraints on the coefficients of the popula- 
tion equations in a small region near the equilibrium where the 
equations may be considered to be linear. The stability conditions 
presented are necessary and sufficient for the stability of mutualistic 
communities, a class that has not been considered in the ecological 
literature previously. These conditions are also sufficient for stability 
of ecological communities with any type of interspecies interactions. 
The applicability of these conditions to predator-prey and competi- 
tion communities is explored with Monte Carlo computer experi- 
ments. The stability results are shown to be important in determining 
global stability. This is accomplished using the Lyapunov direct 
method from the theory of ordinary differential equations. 


11503 Nutrient concentrations in the natural vegetation of the 
Mojave Desert. El-Ghonemy, A.A.; Wallace, A.; Romney, E.M. 
(Univ. of California, Los Angeles). Soil Sci.; 126: No. 4, 219-229(Oct 
1978). 

The mineral composition of perennial plant species from 
widely separated sites in the Mojave Desert varied among sites, but 
variation between species was more pronounced. According to the 
nutritional status, species have been classified into different catego- 
ries each of which includes species characteristically rich or poor in 
a given element. The close relationships between the nutritional 
status of these species and their sociological relations, as reflected by 
the principal component analyses, are evaluated. The frequency of 
correlation between the concentration of the different element pairs 
across the different species studied has been evaluated and discussed. 
Stress has been focused on Ca-Zn relations, with an 80% frequency 
of positive correlation. The causal factor or factors behind this high 
percentage of positive correlation frequency have been suggested. 
Linear correlation coefficients between plant composition and soil 
variables were also obtained. 


11504 Stewardship of ERDA’s forests. Lyon, B. Oak Ridge Natl. 
Lab. Rev.; 10: No. 4, 27-31(Fal 1977). 

The forest management program has as its goals the provision 
of suitable areas for ecological research, plant and production sites 
with buffers for protection and future expansion, and sustained yield 
of high-value timber products. In 1961 the benefits of a forest 
management program were called to the attention of AEC, when 
TVA made a timber assessment using the Continuous Forest Inven- 
tory. In 1965 the data were used to calculate growth of the volume 
of timber on the Oak Ridge reservation. Five-year periods were 
designated as forest management cycles. The program is discussed 
with regard to types of harvesting operations, planting of trees to 
balance predation of southern pine beetle, reforestation operations, 
fire as a tool, and timber contracts. (HLW) 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 11475 


11505 (UCRL—13898) Milk sampling and analysis program 
fixed prices contract with Lawrence Livermore Laboratory, Liver- 
more, California. Ward, G.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 26 Sep 1978. Contract W-7405-ENG-48. 
18p. Dep. NTIS, PC A02/MF AO1. 

In order to quantify the amounts of trace elements entering 
into human food chains due to energy related pollution, the soil- 
forage-cow-milk food chain was selected for study. This was accom- 
plished by analyzing milk samples collected from dairy herds where 
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the sources of feed and water were known. Trace element data from 
the milk samples were analyzed by geographic areas of Colorado 
with special interest placed on those areas that have high concentra- 
tions of industry and mining activities. Seasonal changes in the trace 
element content of dairy milk were also noted. Data from the 18- 
month collection of milk samples is summarized. 


11506 Elemental content of tissues and excreta of lambs, goats, 
and kids fed white sweet clover growing on fly ash. Furr, A.K. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg); Parkinson, 
T.F.; Heffron, C.L.; Reid, J.T.; Haschek, W.M.; Gutenmann, W.H.; 
Bache, C.A.; St. John, L.E. Jr.; Lisk, D.J. J. Agric. Food Chem.; 26: 
No. 4, 847-851(1978). 

White sweet clover found voluntarily growing on a deep bed 
of soft coal fly ash was found to contain high concentrations of a 
number of elements including selenium, bromine, and molybdenum, 
rubidium, strontium, and others. The clover was harvested and fed 
as 23.5% of a dry pelleted ration to lambs and pregnant goats for up 
to 173 days. High concentrations of selenium were found in 11 
tissues, blood, goats’ milk, and excreta of lambs, goats, and newborn 
kids. Molybdenum in liver, strontium in bone, and bromine and 
rubidium in animal tissues were also elevated over those in the 
corresponding tissues of animals fed an identical ration containing 
control clover — on soil. No gross or histologic lesions were 
present in any of the animals. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 11494 


11507 (PB—278608) Radiological surveys of Idaho phosphate ore 
processing - the Thermal Process Plant. Final technical note. Eadie, 
G.G.; Bernhardt, D.E. (Environmental Protection Agency, Las 
Vegas, NV (USA). Office of Radiation Programs). Nov 1977. 98p. 
(ORP/LV—77/3). NTIS PC A05/MF AO1. 

In general, the phosphate industry is neither regulated nor 
monitored for the possession, use, or discharge of radioactive materi- 
als associated with phosphate rock and its products and by-products. 
Recently, the State of Idaho (June 1, 1977) has prohibited the use of 
phosphate slag material in the construction of habitable structures, 
but has permitted the continued use of slag for road construction, 
railroad ballast, and other general purposes. Of immediate concern is 
the accumulation of a data base which will ultimately lead to an 
assessment of the impact on public health due to the phosphate 
industry's activities. This report discussses various radiological sur- 
veys conducted in the FMC Corporation's Thermal Process Plant in 
Pocatello, Idaho. Radiological surveys conducted at the FMC 
Corporation's Thermal Process Plant in Pocatello, Idaho indicate 
slightly elevated ambient levels of natural radioactivity within the 
plant. Compared to an estimated natural background annual dose 
equivalent rate of about 79 mrem, net gamma exposure rates ranged 
from 42 mrem in general plant areas to 182 mrem per work year on 
the slag pile. Stack sampling results also show that appreciable 
concentrations of the naturally-occurring radionuclides, particularly 
polonium-210 and uranium, are being discharged into the local 
environs. A general radioactivity balance indicates that the ore is the 
source of essentially all of the inlet radioactivity. The slag accounts 
for essentially all of the outgoing uranium and radium-226 and up to 
about 50 percent of the lead-210 and poionium-210. 


SOIL 
REFER ALSO TO CITATION(S) 9818, 11585 


11508 (COO—2743-5) Revegetation following artificial disturb- 
ance. Three year progress report, June 1, 1975—February 28, 1978. 
Fraley, L. Jr. (Colorado State Univ., Fort Collins (USA). Dept. of 
Radiology and Radiation Biology). 2 May 1978. Contract EY-76-S- 
02-2743. 28p. Dep. NTIS, PC A03/MF AOI. 

The purpose of the study was to look at some of the potential 
problems associated with reseeding or reclamation in the buffer zone 
at the Rocky Flats nuclear weapons plant near Golden, Colorado. 
During the time covered by this report, another contract dealing 
with the Grasslands Irradiation Site was transferred to this contract. 
It was proposed that plant sensitivity to an internal alpha dose, such 
as might be encountered on Pu contaminated or uranium mine mill 
tailing contaminated soils, be measured using chromosome aberra- 
tions as the end point. This three year report is divided into two 
subproject reports; one dealing with the Rocky Flats work and one 
dealing with the grasslands irradiation study. The objectives of the 
first study were to determine a rapid and feasible method of 
revegetation;determine a revegetation method such that the vegeta- 
tion will revert to a natural system as rapidly as possible; and 
develop a predictive model for soil movement by wind during the 
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revegetation period. The results of the second investigation to date 
are as follows. There was no change in diversity over the last 3 year 
period. There was no change in coefficient of community over the 
last 3 year period. There was no change in Bogr cover over the last 
3 year period, but there has been a steady but slow decline in the 
exposure rate resulting in a Bogr cover equal to 50% of the no 
effects mean since the second year of irradiation. (ERB) 


11509 (LA—7529-MS) Gross alpha activity as an estimator of 
radium-226 activity in soils and tailings at an inactive uranium mill 
tailings site. Dreesen, D.R.; Wienke, C.L. (Los Alamos Scientific 
Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 9p. Dep. 
NTIS, PC A02/MF AO1. 

Gross alpha activity in surface tailings and surface soils from 
one inactive uranium mill site has been shown to be an accurate 
estimator of Ra activity. An exponential regression, **Ra = 
387(e/sup 0.00166a/ - 1), where ?*°Ra activity is in picoCuries per 
gram and gross alpha activity is in counts per minute per sample, 
gave a good fit for samples ranging in gross alpha activity from 3 to 
1082 cpm/sample. A linear regression, **Ra = 1.05 a + 1.78, has 
been calculated, which shows gross alpha activity to be an excellent 
estimator of ?**Ra activity in soils contaminated with tailings. The 
percentage of gross alpha activity attributable to **®Ra activity has 
been calculated to be 7.2, 17.6, 18.3, and 17.0 for uncontaminated 
soils, contaminated soils, tailings, and the total set of samples, respec- 
tively. 


11510 (TREE—1171) Subsurface migration of radionuclides at 
the Radioactive Waste Management Complex: 1976—1977. Hum- 
phrey, T.G.; Tingey, F.H. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Oct 1978. Contract EY-76-C-07-1570. 107p. Dep. 
NTIS, PC A06/MF AO1. 

Samples of subsurface material from the Radioactive Waste 
Management Complex at the Idaho National Engineering Labora- 
tory were collected and radiochemically analyzed. The purpose of 
the study was to determine the extent of radionuclide migration from 
buried waste. The material came from eight core drilled wells and 
from four sample trenches excavated beneath buried waste. One well 
provided deeper samples from directly under buried waste. It is 
concluded from this study that radionuclide migration will not be a 
future hazard to the Snake River Plain aquifer under present climatic 
conditions. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 9685, 10102, 10824, 11508, 11523, 
11600, 11601 


11511 (PB—274214) A summary of knowledge of the central and 
northern California coastal zone and offshore areas. Volume II. Bio- 
logical conditions. Book 3. Final report. (Winzler and Kelley, Eureka, 
CA (USA)). Aug 1977. Contract DI-AA550-CT6-52. 584p. NTIS 
PC A25/MF AOl1. 

Contents: Marine and shore birds; Terrestrial vegetation and 
wildlife; Specially protected biota. 


11512 (PB—277058) Evaluation of proposed TG and E (Tucson 
Gas and Electric Company) wastewater discharge on groundwater in 
the Tucson Basin. Final report. Schmidt, K.D. (Schmidt (Kenneth 
D.), Fresno, CA (USA)). 30 Nov 1977. 73p. NTIS PC A04/MF 
AOl. 

The purpose of this investigation is to evaluate the probable 
impact of a proposed discharge of cooling tower blowdown 
wastewater on groundwater in the Tucson Basin. The sources of the 
wastewater is the Tucson Gas and Electric Company. About 740,000 
gallons per day of wastewater are proposed to be discharged into an 
unnamed arroyo which eventually flows into the Santa Cruz River. 


11513 The trans-Alaska pipeline. Fineberg, R.A. Nation; 225: 
No. 10, 293-297(1 Oct 1977). 

Alyeska preconstruction promises for the trans-Alaska pipe- 
line pledged minimal environmental disturbance. However, through 
mismanagement in the exploitation of Alaskan oil, construction- 
related oil and petroleum products spills amounted to about 560,000 
gal. Even after completion of construction, an unexpected break in a 
section of the oil pipe, a pump house blow up, and violations in 
welding codes were added to the trans-Alaska pipeline problems. 
Additional foulups, such as quality control failures, widespread 
stream siltation and erosion, and engineering and logistics problems, 
prompted the Alaska Pipeline Commission to investigate the way 
that corporate managers had handled the pipeline project. The 
findings revealed that corporate owners had ignored recommenda- 
tions for more money to be spent for critical planning; cost controls 
had been poorly planned and ineptly executed; and there had been a 
lack of cost consciousness. 1 drawing. 


ENVIRONMENTAL SCIENCES, AQUATIC 


REGULATIONS 


REFER ALSO TO CITATION(S) 10823, 11501 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 11472 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 11473, 11502, 11565 


11514 (COO—4706-4) Distribution of marine birds on Georges 
Bank and adjacent waters. Technical progress report, 1 January—31 
August 1978. Powers, K.D. (Manomet Bird Observatory, MA 
(USA)). Oct 1978. Contract EE-78-S-02-4706. 33p. Dep. NTIS, PC 
A03/MF AOl1. 

The work accomplished during the period covered in this 
technical progress report demonstrates the importance, interest, and 
necessity of a distribution study of marine birds in the Georges Bank 
area on a national and international scale. Cooperation was extended 
by the U.S. National Marine Fisheries Service, U.S. Fish and Wild- 
life Service, U.S. Coast Guard, and by the Canadian Wildlife Serv- 
ice, Halifax, N.S., AltantNIRO, Kaliningrad, USSR, and Federal 
Republic of Germany. Two sampling methods, fixed-area and total 
bird counts, were effectively employed, which allow comparable 
data bases with marine bird distribution information being collected 
in the North Pacific, Bering and Chukchi Seas (Outer Continental 
Shelf Energy Assessment Program), and in the North Atlantic and 
Canadian Arctic (CWS and The Seabird Group). A marine bird data 
retrieval bank is being developed for MBO seabird data at the 
USFWS Migratory Bird and Habitat Research Laboratory. A food 
habits bibliography and prey item/bird species summary table for 
marine birds in the western North Atlantic has been prepared from 
existing literature. Unpublished NMFS data on zooplankton/ichth- 
yoplankton, and ground fish is being made available for possible 
correlations in distribution of selected prey items with bird species. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 11653 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 9492, 9506, 9637, 9638, 9639, 
9641, 9754, 10168, 10169, 11473, 11474, 11475, 11533 


11515 (BCS—38) Preliminary evaluation capability for some 
two-dimensional groundwater contamination problems. Nelson, R.W.; 
Schur, J.A. (BCS Richland, Inc., WA (USA). Scientific Consulting 
and Programming Dept.; BCS Richland, Inc., WA (USA). Scientific 
Systems Dept.). Jun 1978. Contract EY-76-C-06-2320. 145p. Dep. 
NTIS, PC E04/MF E04. 

Portions of document are illegible. 

There are a variety of two-dimensional groundwater pollu- 
tion problems where a preliminary evaluation of containment tan- 
sport is needed. A common difficulty in making this first assessment 
is the meager field data usually available. A preliminary evaluation 
capability has been developed for two-dimensional contamination 
problems that is consistent with the limited data initially available. 
Idealizations and simplifications have been introduced with special 
care so that worst-case final estimates will be provided. The prelimi- 
nary evaluation results are produced using interactive computer 
programs that utilize self-help or coaching features for the user's 
convenience. The self-help programs aid the user by asking for the 
necessary input parameters and by guiding the user, in selecting the 
options needed to obtain the required results. 


11516 (NTIS/PS—78/0706) Ocean waste disposal. Volume 2. 
1977-July, 1978 (a bibliography with abstracts). Report for 1977-July 
1978, Brown, R.J. (National Technical Information Service, Spring- 
field, VA (USA)). Jul 1978. 117p. NTIS PCNO1/MF NO1. 

The majority of the cited topics cover the ocean disposal of 
sewage, sewage sludge, and dredged material, although reports on 
the disposal of radioactive wastes, brines, and industrial wastes are 
also included. The ecological affects are given, as is research on the 
pollution of the New York Bight. However, studies on the discharge 
of heated effluents are excluded. 
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11517 (PB—276732) Hydrocarbons in sediments and benthic or- 

from a dredge spoil disposal site in RI Sound. Final report. 

Kg — J.G. (Rhode Island Univ., Kingston (USA). 

Graduate School of Oceanography). Nov 1977. 49p. NTIS PC A03/ 
MF AOl. 

It is the purpose of this study to investigate the spatial 
distribution of hydrocarbons both in upper Rhode Island Sound 
surface sediments and in the mental important shellfish from 
the area, the ocean a (Acartia islandica). In doing so, an 
attempt is made to distinguish the regular hydrocarbon geochemistry 


of Rhode Island Sound, defined by background hydrocarbon distri- 
butions and inputs from Narragansett Bay and adjacent coastal areas, 
from the input due to mobilization of hydrocarbons from the depos- 
ited dredge spoil during the five years since the disposal activity has 
ceased. 


11518 (UCID—17744-78-3) Chemical effluents in surface waters 
from nuclear power plants, research order Nos. 60-78-040 and 60-78- 
042. Quarterly progress report. Harrison, F.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 24 Jul 1978. Con- 
tract W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF AOl1. 

The objectives of this research are: to obtain data on the 
behavior of potentially toxic substances introduced into surface 
waters from nuclear power plants; and to determine the magnitude 
of the impact of these substances on representative and economically 
important aquatic species. To fulfill these objectives in our investiga- 
tion of copper, we are determining copper partitioning in aquatic 
systems and evaluating the toxicity of copper to representative 
aquatic organisms, including algae, clams, crayfish, and carp. 


11519 (UCRL—50007-77-2) Hazards control progress report No. 
55, July through December 1977. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Aug 1978. Contract W-7405- 
ENG-48. 47p. Dep. NTIS, PC A03/MF AOI. 

Progress is reported on environmental protection and en- 
hanced filtration studies. Environmental protection studies empha- 
sized on-line x-ray fluorescence analysis of transition metals in waste 
water. Enhanced filtration studies included the following: expansion 
of test facility; cost-benefit analysis of placing prefilters before 
HEPA filters; effect of fiber-size distribution on filter pressure drop; 
and experimental and theoretical studies on filter loading. The fol- 
lowing technical notes are included: data retrieval program for the 
whole body counter; hydrogen cyanide sorption by acid-gas respira- 
tor cartridges; glove permeation study; fire safety evaluation of 
boron-loaded polymer; and high-explosive shipping container stud- 
ies. (HLW) 


11520 Chlorine bleaches: a significant long term source of mer- 
cury pollution. Siegel, S.M.; Eshleman, A. (Univ. of Hawaii, Honolu- 
lu). Water, Air, Soil Pollut.; 4: No. 3-4, 461-463(1975). 

Products of industrial electrolysis of brine--NaOCl-based 
bleaches and NaOH--yielded 17 to 1290 ppb of Hg upon flameless 
atomic absorption analysis. Compared with current U.S. rejection 
value of 5 ppb for potable waters, the above levels seem sufficiently 
high to be a matter of environmental concern. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 11494, 11516 


WATER 
REFER ALSO TO CITATION(S) 9726, 9834 


11521 (COO—2529-10) Plutonium and cesium radionuclides in 
the Hudson River Estuary and other environments. Annual technical 

report, 1 December 1977—30 November 1978. Simpson, H.J.; 
Trier, R.M. (Columbia Univ., Palisades, NY (USA). Lamont-Do- 
herty Geological Observatory). 1978. Contract EY-76-S-02-2529. 
97p. Dep. S, PC A0S/MF AOl1. 

Radionuclide activities were measured in a large number of 
sediment cores and suspended particle samples throughout the salin- 
ity range of the Hudson River estuary. Activities of '*’Cs, '*Cs, and 

Co determined by gamma spectrometry and *°9,74°Py and 7°*Pu 
determined by alpha spectrometry indicate reasonably rapid accumu- 
lation rates in the sediments of marginal cove areas, and very rapid 
deposition in the harbor region adjacent to New York City. General 
distributions of °7Cs and *°°,2°Pu are similar in surface sediments 
and with depth in cores, but there are deviations from the fallout 
ratio due to (1) addition of reactor '°7Cs and (2) loss of '°7Cs from 
the particle phases at higher salinities. Measurable amounts of reac- 
tor-derived ***Cs and Co are found in nearly all sediment samples 
containing —— 87Cs between 15 Km upstream of Indian 
Point and 70 Km south of the reactor. Accumulations of 7°°,?#°Pu in 
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New York harbor sediments are more than an order of magnitude 
greater than the fallout delivery rate. Depth profiles of radionuclides 
and variations of activities with particle size at low salinities in the 
Hudson indicate the importance of organic phases, including large 
flocculent particles greater than 180, in binding plutonium, and no 
evidence of significant chemical migration within the sediments. 
Measurements of water column fallout ***,?“°Pu in a saline lake with 
a high carbonate ion concentration yielded activities about two 
orders of magnitude greater than has been found for fallout plutoni- 
um in other continental waters, indicating extensive mobility in some 
natural water environments. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 9552, 9699, 9700, 11350, 11511, 
11512, 11514, 11529 


11522 (PB—279088) Air quality analysis of the southern Califor- 
nia bight in relation to potential impact of offshore oil and gas 
development. Final report. (AeroVironment, Inc., Pasadena, CA 
(USA)). Nov 1977. Contract DI-AA550-CT7-18. 458p. (AV-FR— 
7112). NTIS PC A20/MF AOl1. 

This report assesses the air quality impacts of oil and gas 
development activities resulting from the proposed leasing of the 
offshore tracts comprising OCS Sale 48. Pertinent air quality laws, 
regulations, and standards are summarized. Operations resulting 
from Sale 48 projections include quantifiable emissions of non- 
methane hydrocarbons, nitrogen oxides, sulfur dioxide, carbon mon- 
oxide, and total suspended particulates. Photochemical (ozone) pol- 
lutants are also developed. Air quality levels are calculated through 
appropriate diffusion modeling within two defined scenarios: a most 
probable case of combined tanker/barge transport and pipelining; 
and a case in which all transport is conducted by tankering/barging. 
Additional impacts due to possible accidents such as spills and 
blowouts are modeled. Projections of air quality levels during the 
estimated year of peak production are compared to present standards 
and recommendations for mitigation measures to control excee- 
dences are discussed. A sixteen-page Executive Summary of this 
report is available through the sponsoring agency. 


11523 (PB—279112) Environmental assessment of the Alaskan 
Continental Shelf. Volume XVI. Hazards. Annual report, 1 April 
1976—31 March 1977. (National Oceanic and Atmospheric Adminis- 
tration, Boulder, CO (USA). Outer Continental Shelf Environmental 
Assessment Program; Bureau of Land Management, Washington, 
DC (USA)). Mar 1977. 522p. NTIS PC A22/MF AOl1. 

Reports containing baseline studies are compiled in this 
annual report. They are intended to serve as markers or as points of 
departure from which to assess the potential environmental impact 
that might result from resources development on the Alaskan Conti- 
nental Shelf. This compilation contains the following studies: Coastal 
morphology, sedimentation and oil spill vulnerability; The interac- 
tion of oil with sea ice in the Arctic Ocean; Dynamics of near-shore 
ice; The environmental geology and geomorphology of the Gulf of 
Alaska coastal plain and the coastal zone of Kotzebue Sound; 
Delineation and engineering characteristics of permafrost beneath 
the Beaufort Sea; and Offshore permafrost studies, Beaufort Sea. 
(Portions of this document are not fully legible) 


11524 An assessment of the environmental impact of mining on 
the Continental Shelf. Owen, R.M. (Univ of Michigan). Mar. Min.; 1: 
No. 1-2, 85-102(1977). 

The potential environmental impact of mining on the conti- 
nental shelf is anticipated. Mining techniques that directly affect the 
marine ecosystem are emphasized. Nonhydrocarbon resources are 
not considered. It seems ironic that the only major research into 
potential environmental impact of marine mining is focused on deep- 
ocean areas. 38 references, 2 tables. 


REGULATIONS 
REFER ALSO TO CITATION(S) 9642, 10822, 10823, 11501, 11533 


11525 (PB—277015) Inspection manual for the enforcement of 
new source performance standards as applied to contact catalyst 
sulfuric acid plants. Final report. Calvin, E.L.; Kodras, F.D. (Catalyt- 
ic, Inc., Charlotte, NC (USA)). Nov 1976. Contract EPA-68-02- 
1322. 147p. NTIS PC A07/MF AO1. 

Standards of performance for new sulfuric acid plants were 
promulgated under Section 111 of the Clean Air Act on December 
16, 1971; the standards have been subjected to several amendments 
since that time. This report presents procedures for inspection of 
Contact Catalyst Sulfuric Acid Plants toward determination of their 
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compliance with NSPS. It also includes background information that 
will aid the inspector in understanding the manufacture of sulfuric 
acid using the Contact Catalyst process. The report provides a list 
and description of the critical process controls related to major 
operating parameters of the process. 


11526 (PB—278942) Research, demonstration, training and fel- 
lowship awards, October—March, FY 1977. (Environmental Protec- 
tion Agency, Washington, DC (USA). Grants Administration Div.). 
Feb 1978. 150p. (EPA/GAD/1—78/01). NTIS PC A07/MF AOI. 

This publication lists the grant awards offered by EPA during 
the period of October - March, Fiscal Year 1977, for research, 
demonstration, training, and fellowship programs. A brief project 
description for most of the research and demonstration grants admin- 
istered by Headquarters is contained in Section Two, arranged in 
ascending order of the Grant Identification Number. A Grant 
Number Index is included to assist cross-referencing into Section 
One material. 


11527 Correction and clarification of provisions. Fed. Regist. 
(Wash., D.C.); 43: No. 108, 24309-24310(5 Jun 1978). 

From Protection of Environment, 40CFR118, Environmental 
Portection Agency. Determination of harmful quantities for hazard- 
ous substances. 

On March 13, 1978, EPA published regulations under the 
Clean Water Act to control the discharge of hazardous substances. 
The regulations apply in some circumstances to discharges from 
facilities holding permits under the National Pollutant Discharge 
Elimination System (NPDES) of the Act. EPA has determined that 
regulatory provisions concerning applicability to NPDES-permitted 
discharges are in need of correction and clarification. Appropriate 
regulatory amendments are published below. EPA is also deferring 
for 60 days the regulations’ effective date for discharges subject to 
NPDES permits. 


11528 Controlling the entrance of toxic pollutants into U.S. 
waters. Barrett, B.R. (Dept. of Commerce, Washington, DC). Envi- 
ron. Sci. Technol.; 12: No. 2, 154-159(Feb 1978). 

Statutory authority for water pollution control is mandated 
primarily by the Federal Water Pollution Control Act; however, 
eight other federal laws also apply. These are: Marine Protection, 
Research, and Sanctuaries Act of 1972; Safe Drinking Water Act of 
1974; Resource Conservation and Recovery Act of 1974; Ports and 
Waterways Safety Act of 1972; Federal Insecticide, Fungicide, and 
Rodenticide Act of 1972; Toxic Substances Control Act of 1976; 
Atomic Energy Act of 1954. These acts are reviewed with some 
discussion of their relation to one another. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 10811, 10821 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 9643, 9644, 9645, 9646, 9685, 
9718, 10102, 10812, 10862, 10865, 10912 


11529 (PB—274215) A summary of knowledge of the central and 
northern California coastal zone and offshore areas. Volume III. 
Socioeconomic conditions. Book 1. Final report. (Winzler and Kelley, 
Eureka, CA (USA)). Aug 1977. Contract DI-AA550-CT6-52. 632p. 
NTIS PC A99/MF AO1. 

Contents: Industrial, commercial, and military activity; Petro- 
leum industry; Transportation systems; Demography and socioeco- 
nomic considerations. 


11530 (PB—278134) Impact of air pollution on the consumption 
of medical services costs of hospitalization in the Portland metropoli- 
tan area. Final report. Bhagia, G.S.; Stoevener, H.H. (Oregon State 
Univ., Corvallis (USA). Dept. of Agricultural and Resource Eco- 
nomics). Jan 1978. Contract EPA-68-01-0482. 45p. NTIS PC A03/ 
MF AOl1. 

The study was undertaken to ascertain the possibility of 
measuring from available data the impact of air pollution on the 
consumption of inpatient services which patients consume per hospi- 
tal stay. The study area was the Portland, Oregon metropolitan area, 
and the period of study was 1970-72. The diseases which were 
thought to be associated with air pollution were first identified. A 
sample of the patients was taken from a hospital population and the 
medical costs incurred by them were calculated. Suspended particu- 
lates as a measure of air pollution, temperature-humidity index as a 
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measure of meteorological conditions of the area, and socio-econom- 
ic characteristics of patients were used in a regression model to 
explain variations in medical costs. The analysis did not indicate a 
quantitative relationship between air pollution in the Portland area 
and the consumption of inpatient medical services per hospital stay. 
Age, family income, and drinking habits of a patient do significantly 
affect inpatient medical costs, but the variables included in the 
analysis accounted for less than 15 percent of the statistical variation 
in the dependent variable. 


11531 (PB—278832) An input-output model of the Montana 
economy. Haroldsen, A.D. (Montana State Univ., Bozeman (USA). 
Agricultural Experiment Station). Jul 1975. 24p. (BULL—682). 
NTIS PC A02/MF AO1. 

State economies such as that of Montana exist within a well- 
developed national economic system. This input-output analysis is an 
empirical technique for describing the flow of goods and services in 
the economy under study. This model of the Montana economy is 
composed of 15 sectors (business, household, and government) and 
traces the disposition of external revenue throughout the state econ- 
omy. It is a tool to aid in estimating the impact of economic 
opportunities such as: the impact of water development, effects of 
increased agricultural production, impact of coal development, ex- 
pansion of tourist business. 


11532 (PB—279770) Economic and energy costs of decreased 
illumination caused by pollutant aerosols. Sievering, H.; Wulf, S.A. 
(Chicago Univ., IL (USA). Center for Urban Studies). Jan 1974. 39p. 

This report reviews a model developed for analyzing the 
effect of aerosols on the transfer of solar energy through realistic 
urban atmospheres. The model is used to give a physical basis for the 
need for additional artificial illumination in urban environments 
caused by pollutant aerosols. Minimum economic cost estimates 
suggest at least $100 million annual costs to residential home owners 
due to this factor of air pollution. 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 11522 


11533 (TID—28785) Impact of the safe water act on 
energy development. Final issue paper. Guymont, F.J.; Shore, R.; 
Goldberg, M. (Energy Resources Co., Inc., a MA 
(USA)). Nov 1977. Contract EE-77-C-02-4303. 87p. Dep. S, PC 
A05/MF AO1. 

Energy development activities will be impacted by the Un- 
derground Injection Control Regulations that are formulated under 
Part C of the Safe Drinking Water Act. The thrust of Part C of the 
Act is to protect groundwater that now is or in the future might be 
used for drinking water. A new draft of the regulations, on which 
this analysis is based, is currently being considered. These regula- 
tions will be either another set of proposed regulations or will be 
interim final which means they can be enforced immediately but 
EPA will still entertain comments on them and modify them if 
necessary. There are four possible situations in which the Under- 
ground Control Regulations would not apply. They are: If the 
aquifer in question can be left unprotected despite the fact that its 
solids level is less than 10,000 mg/1; if the aquifer is oil or mineral 
producing; if the aquifer is located at a depth that would made 
recovery of drinking water uneconomical; and if the aquifer is 
already contaminated. However, the individual states have to dem- 
onstrate this to the satisfaction of the EPA administrator. If none of 
the conditions holds, construction, monitoring operating and report- 
ing requirements will be necessary to receive a permit. The econom- 
ic impact of these requirements is uncertain but could involve 
significant economic and time expenditures. Permits do not have to 
be renewed and one permit can serve for a whole field of wells. 
However, the permit application requires a significant amount of 
information and will take a considerable amount of time and expense 
to fill out. Solution mining operations also will incur extra expenses 
establishing initial water quality profiles and maintaining monitoring 
wells. 


11534 Computer-aided environmental impact analysis. Jain, R.K.; 
Webster, R.D. (USACE, Ill). J. Water Resour. Plann. Manage. Div., 
Am. Soc. Civ. Eng.; 103: No. 2, 257-270(Nov 1977). 

To prepare an environmental impact statement, extensive 
information has to be processed and many complex relationships 
between various environmental elements have to be analyzed. Some 
of the elements of a computer-aided method devel at the 
USACE Construction Engineering Research Lab., Ill., for environ- 
mental analysis are described. The three-pronged system identifies 
potential impacts, quantitatively estimates regional economic im- 
pacts, and provides user-specified abstracts of | pertinent legislation 
and standards. 3 diagrams. 
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11535 The use of systems diagrams for environmental impact 
assessment: procedures and application. Gilliland, M.W.; Risser, P.G. 
(Univ of Oklahoma). Ecol. Model.; 3: No. 3, 183-209(Aug 1977). 

Use of systems diagrams and eq be a unit of measure for 
environmental impact assessment at the ite Sands Missile Range, 
N. Mex., is illustrated. Procedures for developing and evaluating the 
diagrams included: construction of a macroscale systems diagram 
representing technological and natural functions, and interactions 
within the system; evaluation of the pathways and shortages; analysis 
of the data; identification of impacts requiring more detailed analysis; 
and an examination of the environmental impacts outside the bound- 
aries of the system. Inadequacies of each are detailed. 5 diagrams, 1 
drawing, 6 graphs, 1 map, 37 references, 1 table. 


11536 Energy and environment. Kirchmann, R; Casale, G. 
(Centre d’Etude de l’Energie Nucleaire, Mol (Belgium)). Consensus; 
No. 1, 29-38(1977). (In French). 

The purpose of this article is to examine the impact of 
pollution at the different stages of exploitation of the primary energy 
sources is examined. According to Holdren the social and environ- 
mental constraints much more than fuel supply will be the factors 
limiting the energy utilization rate by our civilization for the next 
hundred years. Energy sources can be divided on the one hand into 
non-renewable raw materials (coal, oil, natural gas, fissile and fusion 
materials) and on the other hand into renewable sources (hydraulic, 
solar, geothermal, wind). With regard to the appraisal of the envi- 
ronmental effects, the different steps of the fuel cycle have been 
considered: production or extraction, transport, and treatment (en- 
richment, refining, purification). The nuclear debate has led the 
responsible authorities to make a comparison of the health and 
environmental hazards associated with the primary energy sources 
that are available or are to be developed. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 10166 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 11472 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 11502, 11514 


11537 (LBL—8127) Brain plasticity, memory, and aging: a dis- 
cussion, Bennett, E.L.; Rosenzweig, M.R. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Dec 1977. Contract W-7405- 
ENG-48. 32p. (CONF-771259—1). Dep. NTIS, PC A03/MF AO1. 
as From Conference on aging; Santa Monica, CA, USA (12 Dec 
1977). 

It is generally assumed that memory faculties decline with 
age. A discussion of the relationship of memory and aging and the 
possibility of retarding the potential decline is hampered by the fact 
that no satisfactory explanation of memory is available in either 
molecular or anatomical terms. However, this lack of description of 
memory does not mean that there is a lack of suggested mechanisms 
for long-term memory storage. Present theories of memory usually 
include first, neurophysiological or electrical events, followed by a 
series of chemical events which ultimately lead to long-lasting ana- 
tomical changes in the brain. Evidence is increasing for the bio- 
chemical and anatomical plasticity of the nervous system and its 
importance in the normal functioning of the brain. Modification of 
this plasticity may be an important factor in senescence. This discus- 
sion reports experiments which indicate that protein synthesis and 
anatomical changes may be involved in long-term memory storage. 
Environmental influences can produce quantitative differences in 
brain anatomy and in behavior. In experimental animals, enriched 
environments lead to more complex anatomical patterns than do 
colony or impoverished environments. This raises fundamental ques- 
tions about the adequacy of the isolated animal which is frequently 
being used as a model for aging research. A more important applied 
question is the role of social and intellectual stimulation in influenc- 
ing aging of the human brain. 


11538 (SAND—78-7015) Development of an automated stress/ 
duress detection system. Phase I: Technical and physiological studies. 
Final report. Tuttle, W.C.; Davis, J.G. (Lovelace Center for the 
Health Sciences, Albuquerque, NM (USA). Clinical Research Div.). 
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i 1978. Contract EY-76-C-04-0789. 115p. Dep. NTIS, PC A06/ 
MF AOl. 

Physiological response monitoring equipment for automatic 
duress detection is being developed and evaluated in an attempt to 
improve the reliability of the human element in security systems. 
This report details an in depth study of the physiological analysis 
problems inherent in the development of a system which will auto- 
matically detect abnormally high psychological stress levels in un- 
constrained security personnel. The reliabilities and practicalities of a 
number of human physiological responses as relatively unique indi- 
cators of controlled psychological stress/duress have been thorough- 
ly examined and evaluated; test data has demonstrated the feasibility 
of detecting high psychological stress levels of subjects in a labora- 
tory environment through physiological data monitoring. The prac- 
ticality of transducing and telemetering the necessary physiological 
data has been studied and, in conjunction with the above results, 
should provide a firm basis for ensuing system development. The use 
of tape recorders will avoid the expense involved in the develop- 
ment of bodyworn electronic and telemetry systems and will allow 
data collection to begin while automated data reduction and analysis 
microcomputer software is being developed. 





BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 9971, 9983, 9984, 9988, 11537, 
11571 


11539 (COO—3326-67) Photochemistry and enzymology of pho- 
tosynthesis. Progress report, November 1, 1977—March 31, 1978. 
Kok, B.; Fowler, C.F.; Radmer, R.J.; Velthuys, B. (Martin Marietta 
Labs., Baltimore, MD (USA)). Mar 1978. Contract EY-76-C-02- 
3326. 7p. Dep. NTIS, PC A02/MF AO1. 

Progress is reported on the following studies: mass spectrom- 
eter studies of oxygen and carbon dioxide exchange in photosynthe- 
sis; effects of iodoacetamide on oxygen uptake; proton and electron 
exchange associated with reactions between photosystem I and 
photosystem II; and observations of a long-lived excited state of 
P700. (HLW) 


11540 (UR—3490-1459) Characterisitcs of amino acid transport 
in the isolated small intestinal epithelial cell. Picone, A.L. (Rochester 
Univ., NY (USA). Dept. of Radiation Biology). 1977. Contract EY- 
76-C-02-3490. 225p. Dep. NTIS, PC A10/MF AO1. 

Thesis. 

The amino acid transport characteristics of isolated chick 
intestinal epithelial cells were studied using radioisotope techniques. 
A technique for rapid sample handling was developed in order to 
measure initial rates of valine influx and efflux. The technique 
represents a modified version of an earlier protocol after experimen- 
tal evaluation indicated a number of limitations for the earlier 
procedures. The influx and efflux of L-valine are consistent with 
function of a single saturable transport system which is sodium 
dependent. Both the kinetic parameters (the Michaelis-Menton con- 
stant and the maximal velocity of transport) which describe the 
saturable process depend on the level of Na in the suspending 
medium. Intracellular valine stimulates the unidirectional influx of 
valine, although extracellular valine was not shown unequivocally to 
stimulate valine efflux rates. By the same token, high levels of 
intracellular Na inhibited the unidirectional influx of valine, but high 
levels of extracellular Na could not be shown unequivocally to 
inhibit the rate of valine efflux. However, under certain conditions 
extracellular Na or valine did modify the observed efflux of cellular 
valine. Based on these observations a transport model is proposed 
which also can account for a number of ancillary observations. The 
results presented are consistent with the concept that the transmem- 
brane electrochemical gradient for Na furnishes the driving force for 
active nonelectrolyte transport in the intestinal epithelial cell. The 
contribution of membrane potential to the transport process was not 
established by this investigation. However, the results were at least 
in part consistent with this concept. There is no necessity for 
invoking a direct input of metabolic energy in order to explain the 
results presented. 


11541 Anion radicals of pheophytin and chlorophyll A: their role 
in the primary charge separations of plant photosynthesis. Jujita, I.; 
Davis, M.S.; Fajer, J. (Brookhaven National Lab., Upton, NY). J. 
Am. Chem. Soc.; 100: No. 19, 6280-6282(13 Sep 1978). 

Redox, optical, and paramagnetic characteristics of the anion 
radicals of chlorophyll(Chl.~ ) and pheophytin(pheo.~ ) were meas- 
ured. Solutions of Chl.- and Pheo.~ in dimethylformamide(DMF) 
were prepared by controlled electrolysis of oxygen free solutions in 
which the solvent had been pretreated with activated molecular 
sieves followed by activated neutral alumina. The electrolysis reac- 
tions were reversible as one-electron oxidation of the radicals regen- 
erated better than 90% of the original chlorins. ESR and ENDOR 
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spectra showed no differences in samples prepared in deuterated 
DMF (99.5% dz), even after prolonged standing—indicating that no 
significant reactions occurred with solvent protons at sites of high 
spin densities. A comparison of the optical changes induced by light 
in a Chl protein complex of photosystem II poised at -0.49 V (vs, 
NHE) as reported in the literature and the difference spectra ob- 
tained on reduction of Pheo and Chl in DMF is drawn. The authors 
conclude that the first reduced chemical products of green plant 
photosynthesis are the anions of pheophytin in the photosystem 
which oxidizes water (photosystem II), and the anions of chloro- 
phyll in the photosystem which reduces carbon dioxide (photosys- 
tem I). 4 figures, 1 table, 39 references. 


11542 Diterpenes from Dictyota dichotoma. Faulkner, D.J.; 
Ravi, B.N.; Finer, J.; Clardy, J. (lowa State Univ., Ames). Phytoche- 
mistry; 16: 991-993(1977). 

Two new and two known diterpenes were isolated from 
Dictyota dichotoma. The structures of the new diterpenes were 
elucidated from spectral and X-ray crystallographic evidence. The 
structures of the new compounds are related to the metabolites of D. 
dichotoma var. implexa. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 11545, 11579, 11581 


11543 Cell kinetics in the erythroid compartment of guinea pig 
bone marrow: a model based on *H-TdR studies. Prothero, J.; Star- 
ling, M.; Rosse, C. (Univ. of Washington, Seattle). Cell Tissue Kinet.; 
11: 301-316(1978). 

A model of steady-state erythropoiesis in the guinea pig is 
described. The model incorporates an unidentified progenitor com- 
partment, as well as compartments representing proerythroblasts, 
basophilic polychromatic and orthochromatic cells. A computer 
representation of the model permits a simulation of the labeling 
curves obtained in pulse and intermittent labeling regimes. It was 
found that a reasonable fit to the data can be achieved when the 
parameters for the various compartments are essentially identical. 
The results of a preliminary sensitivity analysis, carried out by 
perturbing the duration of S phase from the best fit value, are 
reported. The fit achieved to the data supports the hypothesis 
underlying the model that each compartment corresponds to one 
generation and that the flux within and between compartments is 
sequential. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 11588 


GENETICS 


REFER ALSO TO CITATION(S) 9971, 9972, 9984 


11544 Time of recombination in the Drosophila melanogaster 
oocyte: evidence from a temperature-sensitive recombination-deficient 
mutant. Grell, R.F. (Oak Ridge National Lab., TN). Proc. Natl. 
Acad. Sci. U.S.A.; 75: No. 7, 3351-3354(Jul 1978). 

A temperature-sensitive recombination-deficient mutant, rec- 
176 has been isolated that permits high frequencies of recombination 
at the permissive temperature (25°) but greatly decreases recombina- 


tion at the restrictive temperature (31°). The sensitive period for 
response of female germ cells carrying this mutant to the restrictive 
temperature has been defined. Sensitivity begins very close to the 
time the oocyte enters premeiotic interphase and initiates DNA 
synthesis; it continues for the duration of premeiotic-S; and it termi- 
nates with the completion of S. This time span precisely coincides 
with the sensitive period for enhancement of recombination by heat 
in the normal genome and is further characterized by the presence of 
the synaptonemal complex. These results provide compelling evi- 
dence for identifying premeiotic-S as the time of meiotic recombina- 
tion. 


11545 Mutagenic effectiveness and efficiency of sodium azide 
versus ethyl methanesulfonate in maize: induction of somatic muta- 
tions at the yg: locus by treatment of seeds differing in metabolic state 
and cell population. Conger, B.V.; Carabia, J.V. (Comparative 
Animal Research Lab., Oak Ridge, TN). Mutat. Res.; 46: 285- 
296(1977). 

This study was conducted to compare the effectiveness and 
efficiency of sodium azide (NaNs) and ethyl methanesulfonate 
(EMS) for inducing somatic mutations at the yg locus in maize 
seeds of two different metabolic states and cell populations. Dormant 
or presoaked (72 h at 20°C) seeds heterozygous for yg2 locus were 
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treated with different concentrations of either EMS or NaNs. The 
cell populations with respect to the percentage of cells in Gi, S, Go, 
and M were also determined for seeds of the two metabolic states. 
Dormant seeds possessed a higher percentage of cells in G; and the 
presoaked seeds a higher percentage of cells in S, G2, and M. The 
frequency of yge sectors in leaves 4 and 5 increased with increasing 
concentration of both mutagens in both dormant and presoaked 
seeds. Both mutagens were more effective and efficient in the 
presoaked seeds. NaN; was more effective than EMS in terms of 
number of sectors induced per unit of dose. However, EMS was 
more efficient as determined by sectors induced per unit of seedling 
injury and clearly had the ability to induce much higher sector 
frequencies (more than 10 times greater) than NaNs. The low ability 
of NaNs (compared to EMS) to induce mutant sectors may be 
related to the cells not being treated at the optimum time during the 
cell cycle, but it is more likely due to its low effectiveness for 
inducing chromosome aberrations. 


METABOLISM 
REFER ALSO TO CITATION(S) 9972, 11540 


11546 Plant regeneration from hypocotyl- and anther-derived 
callus of berseem clover. Mokhtarzedeh, A.; Constantin, M.J. (Com- 
parative Animal Research Lab., Oak Ridge, TN). Crop Sci.; 18: 567- 
572(1978). 

Plants were regenerated from hypocotyl and anther explants 
of berseem clover (Trifolium alexandrinum L.) on Murashige and 
Skoog (MS) medium containing various combinations of plant 
growth regulators. The most efficient production of plants from 
hypocotyl explants involved: callus induction on MS medium with 
1.0 mg/liter of naphthaleneacetic acid (NAA) and 1.5 mg/liter 6- 
furfurylaminopurine (KIN); callus increase on MS medium with 2.0 
mg/liter of NAA and 0.1 mg/liter of N®-(A?-isopentenyl) adenine 
(2iP); induction of shoots on MS medium with 0.5 mg/liter each of 
NAA and KIN followed by induction of roots on MS medium with 
1.0 mg/liter of indoleacetic acid (IAA) and 0.1 mg/liter of 6- 
benzylaminopurine (BAP). Suspension cultures in liquid MS medium 
containing 2.0 mg/liter of NAA and 0.2 mg/liter of 2iP provided 
filterable cell preparations with 45% viable cells, 4% of which gave 
rise to colonies within 3 weeks after transfer to agar plates. Shoot 
development was observed when callus from the colonies was 
cultured on MS medium with 0.5 mg/liter of NAA and KIN. 
Preliminary results indicate that cells of root tips from hypocotyl- 
and anther-derived callus have the expected diploid and haploid 
number of chromosomes (2n = 16 and n = 8, respectively). 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 11583, 11587 


MEDICINE 
REFER ALSO TO CITATION(S) 11552, 11553 


11547 Treatment of methyl mercury poisoning in mice with 2,3- 
dimercaptosuccinic acid and other complexing thiols. Aaseth, J.; 
Friedheim, E.A.H. (Univ. of Oslo). Acta Pharmacol. Toxicol.; 42: 
248-252(1978). 

Treatment with 2,3-dimercaptosuccinic acid was more effec- 
tive than N-acetyl-DL-penicillamine and monomercaptosuccinic 
acid in mobilizing mercury from mice after the injection of methyl 
mercuric chloride. Dimercaptosuccinic acid treatment started 4 days 
after the mercury injection and given for 8 days at a dose of 1 mmol 
SH/kg per day removed more than */s of the mercury in the brain, 
while acetylpenicillamine and mercaptosuccinate correspondingly 
removed less than '/2 of the brain deposits. Neither treatment with 
2,3-dimercaptopropano-|-sulphonate nor with a new thiolated resin, 
mercaptostarch, mobilized significant amounts of mercury from the 
brain. Since the toxicity of dimercaptosuccinate seems to be almost 
as low as that of D-penicillamine this dithiol may provide a poten- 
tially useful agent in clinical poisoning due to methyl mercury. 


11548 Method and system for in vivo measurement of bone tissue 
using a two level energy source. Fletcher, J.C.; Cameron, J.R.; Judy, 
P.F. US Patent 3,996,471. 7 Dec 1976. Filed date 11 Mar 1975. 12p. 

Methods and apparatus are provided for radiologically deter- 
mining the bone mineral content of living human bone tissue inde- 
pendently of the concurrent presence of adipose and other soft 
tissues. A target section of the body of the subject is irradiated with 
a beam of penetrative radiations of preselected energy to determine 
the attenuation of such beam with respect to the intensity of each of 
two radiations of different predetermined energy levels. The result- 
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ing measurements are then employed to determine bone mineral 
content according to the following relationship: I = (Io) exp [(uBM/ 
sup M/BM) - (uST/sup M/ST)] wherein Ip is the unattentuated 
intensity of the radiations in the beam, p is the mass attenuation 
coefficient, M is mass in g/cm”. 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 11432, 11435, 11548 


11549 (AD-A—051762) Common blood bank contaminants eval- 
uated by the Bactec radiometric system. Report for February 1976 - 
June 1977. Kaiser, J.D.; Brown, B.D. (Letterman Army Inst. of 
Research, San Francisco, CA (USA)). Aug 1977. 23p. (LAIR—41). 
NTIS PC A02/MF AOl. 

Research techniques in blood preservation require frequent 
entry into blood bags stored at 4°C. Rapid detection of possible 
contamination and careful evaluation of a selected bacteriological 
method are essential. Bactec(Registered) radiometric methods (John- 
ston Laboratories, Inc., Cockeysville, MD) were evaluated. Data 
were collected concerning detection of small numbers of organisms 
(1 to 1000 colony forming units per milliliter). Studies were done 
with a 0.5 to 3 ml/vial inoculum and at temperatures of 35, 22 to 24, 
and 4°C. The evidence indicates that the Bactec radiometric proce- 
dure is adaptable to smaller samples and to different incubation 
temperatures than recommended by Bactec for non-fastidious organ- 
isms Only. Oxidative psychrophilic and other fastidious organisms 
were detected more frequently and faster using subculture and gram 
stain methods. (Author) 


11550 (BNL—24459) Comparison of total-body calcium with ra- 
diographic and photon absorptiometry measurement of appendicular 
bone mineral content. Zanzi, I.; Colbert, C.; Bachtell, R.; Thompson, 
K.; Aloia, J.; Cohn, S. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 22p. (CONF-780642—3). 
Dep. NTIS, PC A02/MF AO1. 

From Conference on bone mineral measurement; Toronto, 
Canada (1 Jun 1978). 

Two groups of investigators utilized three techniques for 
evaluating bone mineral mass. In one institution, total-body calcium 
by total body neutron activation analysis, and bone mineral content 
of the radius by photon absorptiometry were measured concomitant- 
ly. In the other institution, the mean bone mineral content of the 
three inner phalanges of the left hand was measured by radiographic 
absorptiometry. These techniques were applied to two groups of 
subjects: 16 patients with primary osteoporosis and 14 healthy mara- 
thon runners. The higher correlation found in osteoporotic patients 
may be related to the diffuse nature of this condition and to differ- 
ences in the distribution of skeletal mass in the marathon runners. 


11551 (BNL—50448(Vol.2)) Accelerator produced nuclides for 
use in biology and medicine. A bibliography: January 1974—June 
1976. Karlstrom, K.I.; Christman, D.R. (comps.). (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Jan 1978. Contract EY-76-C-02- 
0016. 143p. Dep. NTIS, PC A07/MF AO1. 

This bibliography (Volume II) follows the format of the first 
bibliography. Nuclides used therapeutically have not been included. 
References to medical application of the various nuclides of iodine, 
gallium, and indium have been excluded as being beyond the scope 
of this bibliography (and to keep its size to manageable proportions). 
For nuclides having fifteen or fewer references there is no break- 
down into subcategories. For the others they have been subdivided 
as follows: (1) Production methods, (2) Compound syntheses, and (3) 
Medical uses. The first part of the bibliography contains references 
of general interest of various types. Where specific nuclides are 
involved, these references are also cross-indexed to each nuclide. 
The original reference number is always used for cross-indexing. 
The nuclide section is arranged in alphabetical order, and within 
each section alphabetically by first author. The author index lists 
each reference once for each author, with no indication of cross- 
referencing given. 


11552 (NTIS/PS—78/0456) Radiodiagnostic agents and tech- 
niques. Volume 2. 1974-1976 (a bibliography with abstracts). Report 
for 1974—1976. Crockett, P.W. (National Technical Information 
Service, Springfield, VA (USA)). May 1978. 251p. NTIS PC NO1/ 
MF Nol. 

Research reports are cited on the applications of neutrons, 
protons, x-rays, and radioisotopes to medical diagnosis. The topics 
cover research on biomedical radiography, scanning and imaging 
techniques including tomography, production of 
radiopharmaceuticals, dosimetry and health physics, equipment, and 
computer applications. 


11553 (NTIS/PS—78/0457) Radiodiagnostic agents and tech- 
niques. Volume 3. 1977—April, 1978 (a bibliography with abstracts). 
Report for 1977—April 1978. Crockett, P.W. (National Technical 
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Information Service, ae. VA (USA)). May 1978. 133p. 
NTIS PC NO1/MF N 

Research phen are cited on the applications of neutrons, 
protons, x-rays, and radioisotopes to medical diagnosis. The topics 
cover research on biomedical radiography, scanning and imaging 
techniques including tomography, production of 
radiopharmaceuticals, dosimetry and health physics, equipment, and 
computer applications. 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 9491, 9894, 9895, 9896, 9904, 
9984, 9988, 11568 


11554 (LBL—7864) Process design and optimization of cellulose 
hydrolysis. Lindsey, R.R.; Wilke, C.R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1978. Contract W-7405- 
ENG-48. 13lp. Dep. NTIS, MF AO1. 

Thesis. Portions of document are illegible. 

The primary concern of this work is the economic optimiz- 
ation of a process for the hydrolysis of waste cellulosic material to 
fermentable sugars. Hydrolysis is performed enzymatically, utilizing 
the cellulase enzyme complex produced by Trichoderma viride. 
Using corn stover as a substrate, a system was designed to provide 
14% hydrolyzate — (70% fermentable) at an estimated cost of 
6.84 cents/pound of sugar, a 43% cost reduction over previous 
designs. Optimal residence time for hydrolysis was found to be 62 
hours, resulting in a 34% conversion of raw material to sugars. Total 
fixed capital investment for the process is estimated to be $17.13 x 
10°. The kinetics of cellulose hydrolysis were modeled through the 
use of a modified Michaelis--Menten equation, making computer 
simulation of batch hydrolyses possible. Additional studies on the 
accessibility of cellulose were performed, and the feasibility of a 
counter-current processing scheme was investigated. 


11555 Functional representation of yeast batch-culture systems. 
Endo, I.; Ohtaguchi, K.; Nagamune, T.; Inoue, I. Int. Chem. Eng.; 
18: No. 4, 634-641(Oct 1978). 

Translated from Kagaku Kogaku Ronbunshu; 3: No. 6, 543- 
550(1977). 

Transport and metabolic processes are considered in the 
elucidation of batch-culture systems of the yeast organism. 


11556 Cellulose to sugars: new path gives quantitative yield. 
Ladisch, M.R.; Ladisch, C.M.; Tsao, G.T. (Purdue Univ., West 
Lafayette, IN). Science; 201: 743-745(25 Aug 1978). 

Cellulosic residues that had been treated with a small amount 
of chemical solvent cadoxen under room conditions were quantita- 
tively saccharified on enzyme hydrolysis. This treatment can be used 
to obtain simple sugars for the production of alcohol and other 
chemicals. 


11557 Nutritional and biochemical characterization of methano- 
spirillum hungatii. Ferry, J.G.; Wolfe, R.S. (Univ. of Illinois, 
Urbana). Appl. Environ. Microbiol.; 34: No. 4, 371-376(Oct 1977). 

To ascertain its physiological similarity to other methano- 
genic bacteria, Methanospirillum hungatii, the type species of the 
genus, was characterized nutritionally and biochemically. Good 
growth occurred in a medium consisting of mineral salts, cysteine 
sulfide reducing buiter, and an H2-~CO: (80 : 20) atmosphere. Addi- 
tion of amino acids and B vitamins stimulated growth. Cell-free 
extracts contained methylcobalamin-coenzyme M methyltransferase, 
methylreductase, and formate hydrogenlyase. Cells contained coen- 
zyme M and coenzyme F420. Coenzyme F420 was required for 
formate hydrogenlyase activity. Coenzyme F420 purified from M. 
hungatii had identical properties to that purified from species of 
Methanobacterium. The physiological basis of the family Methano- 
bacteriaceae is strengthened by these findings. 


11558 Fermentation of cellulose by Ruminococcus flavefaciens in 
the presence and absence of methanobacterium ruminantium. Latham, 
M.J.; Wolin, M.J. (Univ. of Illinois, Urbana). Appl. Environ. Micro- 
biol.; 34: No. 3, 297-301(Sep 1977). 

The anaerobic cellulolytic rumen bacterium Ruminococcus 
flavefaciens normally produces succinic acid as a major fermentation 
product together with acetic and formic acids, Hz, and CO2. When 
grown on cellulose and in the presence of the methanogenic rumen 
bacterium Methanobacterium ruminantium, acetate was the major 
fermentation product; succinate was formed in small amounts; little 
formate was detected; H2 did not accumulate; and large amounts of 
CH, were formed. M. ruminantium depends for growth on the 
reducticn of CO: to CH, by He, which it can obtain directly or by 
producing He and CO: from formate. In mixed culture, the methano- 
bacterium utilized the Hz and possibly the formate produced by the 
ruminococcus and in so doing stimulated the flow of electrons 
generated during glycolysis by the ruminococcus toward He forma- 
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tion and away from formation of succinate. This type of interaction 
may be of significance in determining the flow of cellulose carbon to 
the normal rumen fermentation products. 


11559 Effect of monensin on rumen metabolism in vitro. Van 
Nevel, C.J.; Demeyer, D.I. (Rijksuniversiteit Gent, Melle, Belgium). 
Appl. Environ. Microbiol.; 34: No. 3, 251-257(Sep 1977). 

The effect of Monensin (Rumensin, Eli Lilly and Co.) in 
incubations with mixed rumen microorganisms metabolizing carbo- 
hydrate or protein substrates was investigated. Monensin_ partly 
inhibited methanogenesis and increased propionate production, al- 
though the effect was not always statistically significant. Incubations 
with substrates specific for methane bacteria suggest that inhibition 
of methanogenesis by Monensin was not due to a specific toxic 
action on the methanogenic flora, but rather to an inhibition of 
hydrogen production from formate. Total and net microbial growth 
were considerably decreased by addition of Monensin, although the 
amount of substrate fermented was not altered, resulting in lowered 
values of microbial growth efficiency. In incubations with casein, 
Monensin lowered protein degradation in line with a lowered ammo- 
nia production, whereas a slight accumulation of a-amino nitrogen 
was observed. The results suggest that besides an influence of 
Monensin on the rumen carbohydrate fermentation pattern, another 
reason for the beneficial effects observed in vivo might be decreased 
food protein degradation in the rumen, altering the final site of 
protein digestion in the animal. Also, the possibility of a decrease in 
rumen microbial growth efficiency has to be considered when using 
Monensin as a food additive. 


11560 Growth of desulfovibrio in lactate or ethanol media low in 
sulfate in association with H2-utilizing methanogenic bacteria. Bryant, 
M.P.; Campbell, L.L.; Reddy, C.A.; Crabill, M.R. (Univ. of Illinois, 
Urbana). Appl. Environ. Microbiol.; 33: No. 5, 1162-1169(May 1977). 

In the analysis of an ethanol-CO, enrichment of bacteria from 
an anaerobic sewage digestor, a strain tentatively identified as Desul- 
fovibrio vulgaris and an Hp-utilizing methanogen resembling Meth- 
anobacterium formicicum were isolated, and they were shown to 
represent a synergistic association of two bacterial species similar to 
that previously found between S organism and Methanobacterium 
strain MOH isolated from Methanobacillus omelianskii. In low- 
sulfate media, the desulfovibrio produced acetate and He from 
ethanol and acetate, He, and, presumably, CO. from lactate; but 
growth was slight and little of the energy source was catabolized 
unless the organism was combined with an Hbo-utilizing methano- 
genic bacterium. The type strains of D. vulgaris and Desulfovibrio 
desulfuricans carried out the same type of synergistic growth with 
methanogens. In mixtures of desulfovibrio and strain MOH growing 
on ethanol, lactate, or pyruvate, diminution of methane produced 
was stoichiometric with the moles of sulfate added, and the desulfo- 
vibrios grew better with sulfate addition. The energetics of the 
synergistic associations and of the competition between the methano- 
genic system and sulfate-reducing system as sinks for electrons 
generated in the oxidation of organic materials such as ethanol, 
lactate, and acetate are discussed. It is suggested that lack of avail- 
ability of Hz for growth of methanogens is a major factor in 
suppression of methanogenesis by sulfate in natural ecosystems. The 
results with these known mixtures of bacteria suggest that hydrogen- 
ase-forming sulfate-reducing bacteria could be active in some meth- 
anogenic ecosystems that are low in sulfate. 


11561 Acetic acid from Hz and CO2. Formation of acetate by cell 
extracts of acetobacterium woodii. Schoberth, S. (Institut fuer Mikro- 
biologie der Universitaet, Goettingen, Ger.). Arch. Microbiol.; 114: 
143-148(1977). 

Cell extracts of a nonsporeforming strictly anaerobic bacte- 


rium, Acetobacterium woodii produced acetate in N- 
tris(Hydroxymethyl)methyl-2-aminoethane sulfonic acid or phos- 
phate buffers from hydrogen and carbon dioxide. The formation of 
acetate was not dependent on the presence of ATP in the reaction 
mixture; ADP also did not influence the acetate production. Since 
acetic acid is the main fermentation product during growth of A. 
woodii with He and CO2, ATP must be synthesized in the course of 
acetate formation. The possible sites of ATP synthesis are discussed. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 11549 


PATHOLOGY 
REFER ALSO TO CITATION(S) 11537, 11581 


11562 (COO—4800-1) Leukemia induction by Friend virus in 
normally leukemia virus resistant mice after treatment with methyl 
methane sulfonate. Raikow, R.B.; OKunewick, J.P.; Meredith, R.F.; 
Brozovich, B.J.; Seeman, P.R. (Allegheny-Singer Research Corp., 
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Pittsburgh, PA (USA)). Apr 1978. Contract EP-78-S-02-4800. 11p. 
Dep. NTIS, PC A02/MF AO1. 

F1 offspring of virus-resistant C57B1/10 females and virus- 
sensitive SJL/J males are normally resistant to Friend leukemia 
virus. However, after treatment of these hybrids with methyl meth- 
ane sulfonate (MMS), Friend leukemia virus given within 5 hrs of 
the treatment caused many individuals to succumb to erythroleuke- 
mia with characteristic elevated white counts, hepatometaly, spleno- 
megaly, and high hematocrit. Although MMS was found immuno- 
suppressive in these mice when given alone, it was found to enhance 
humoral immune function measured by a plaque forming assay 
against sheep red blood cells, when given in combination with the 
virus. These results suggest that MMS enhances viral leukemogene- 
sis by some mechanism other than i suppression. 


11563 (COO—4800-3) Leukemia induction in SJL/J mice treat- 
ed with methyl methane sulfonate and Friend virus. Raikow, R.B.; 
OKunewick, J.P.; Meredith, R.F.; Brozovich, B.J.; Seeman, P.R. 
(Allegheny-Singer Research Corp., Pittsburgh, PA (USA)). Jun 
1978. Contract EP-78-S-02-4800. 16p. Dep. NTIS, PC A02/MF AOI. 

Methyl methane sulfonate (MMS) given to SJL/J mice in 
conjunction with Friend leukemia virus (FLV) enhanced leukemo- 
genesis. The time of MMS administration in relation to FLV inocu- 
lation was varied. MMS was effective in leukemogenic enhancement 
only if given within 24 hrs preceding the virus. MMS given 5 hrs 
after the virus was slightly protective. MMS was also found to have 
an immunosuppressive effect as measured by a depressed plaque 
forming response to sheep red blood cells. However, the nadir of 
this response did not correspond to the peak of leukemia virus 
enhancement. 


11564 Pathophysiologic significance of abnormalities of red cell 
shape. La Celle, P.L.; Weed, R.I.; Santillo, P.A. (Univ. of Rochester 
School of Medicine and Dentistry, NY). pp 1-17 of Membranes and 
disease. Bolis, L.; Hoffman, J.F.; Leaf, A. (eds.). New York; Raven 
Press (1976). 

In addition to reversible shear stress-induced changes of the 
equilibrium discocyte shape of the normal erythrocyte, the cell may 
undergo a variety of reversible or irreversible shape alterations. The 
discocyte-echinocyte transformation, studied in detail by Jolly (1), 
Teitel-Bernard (2), Ponder (3), and, more recently, by Weed, La 
Celle, and Merrill (4) and Bessis and Lessin(5), is a well-known 
example of reversible shape change. In a number of disease states, 
particularly hemolytic anemias, one may encounter changes in eryth- 
rocyte shape due to such events as fragmentation within the micro- 
circulation, or changes related to the intracellular hemoglobin. 
Shape changes of the erythrocyte are significant in their potential 
adverse modifications of the rheologic properties of the erythrocyte, 
and thus the survival of cells, as well as the potential compromise of 
exchange processes at the capillary level. An understanding of the 
mechanisms of shape change has importance for the insights into 
structural organization and dynamics of the membrane protein and 
lipid components and environmental factors, which affect membrane 
properties and integrity. The purpose of this chapter is to describe 
the reversible discocyte-echinocyte and discocyte-stomatocyte trans- 
formations in normal and pathologic cells; to discuss a variety of 
stimuli which induce such shape changes and potential mechanisms 
to explain the observed phenomena; and to present data which 
characterize the membrane material properties of echinocytes and 
stomatocytes as well as pathologic cells having abnormal shapes. 





TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 11588 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 10884, 11537, 11538, 11564 


11565 Effect of some environmental factors on survival and activ- 
ity of fresh water bivalve Lamellidens corrianus. Samant, S.; Agarwal, 
R.A. (Gorakhpur Univ., India). Indian J. Exp. Biol.; 16: No. 1, 26- 
28(Jan 1978). 

The effect of change in temperature, pH and salinity on the 
rhythmic activity and survival of the bivalve L. corrianus showed 
that the animals survive very well between 30° and 35°C, the 
temperatures which are also favorable for high rhythmic activity. 
While the animals could tolerate a wide range of pH, the preferred 
pH 7.9 is the same as that of blood. Studies with different salinities 
showed that these animals prefer a hypo-osmotic environment. A 
correlation has been found to exist between the survival of the 
animals and the environmental parameters. 
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TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 11583 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 10865 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 9576, 9965, 9971, 9972, 9975, 
9976, 9983, 10006, 10961 


11566 (BNWL/RAP—19(Suppl.)) Supplemental report to 
energy and water consumption of Pacific Northwest irrigation systems. 
King, L.D.; Hellickson, M.L.; Shearer, M.N. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Jun 1978. Contract EY-76-S-06- 
2227-025. 88p. (RLO—2227/T25-2). Dep. NTIS, PC AOS/MF AOl1. 

This supplement provides a revised estimate of the design 
energy and water requirements of various irrigation systems utilized 
in the Pacific Northwest states of Idaho, Oregon, and Washington. It 
is intended to provide interested readers information concerning 
sources of irrigation water, along with the water and energy require- 
ments of the major types of irrigation systems used throughout the 
region. Revisions were made to update portions of the primary data 
deck and to correct errors discovered in the original data deck. 
These revisions have resulted in a reduction in the total regional 
energy requirements for irrigated agriculture by approximately 7%. 
Decreases occurred in the states of Idaho and Washington, while 
Oregon demonstrated an increase. Water requirements for regional 
irrigated agriculture were increased by 3%; all of this increase 
occurred in the state of Washington. Slight changes in the acreages 
irrigated by each type of irrigation system were noted, but are 
insignificant. 


BIOMEDICAL SCIENCES, APPLIED 


STUDIES 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 11472 


RADIATION EFFECTS ON MICROORGANISMS 


11567 (PB—279489) High energy electron radiation of 
wastewater liquid residuals. (Massachusetts Inst. of Tech., Cambridge 
(USA)). 31 Dec 1977. 154p. NTIS PC A08/MF AOI. 

This project investigates the scientific and technical feasibil- 
ities of destroying pathogenic microorganisms and toxic chemicals in 
liquid municipal sludges, by the injection of energized electrons to 
permit its safe and economic application on land for agricultural use 
or for disposal. Demonstrated is the ability of electrons--energized 
by acceleration in a machine accelerator and injected into a moving 
layer of the liquid material--to destroy pathogenic bacteria, viruses 
and parasites in raw and digested municipal sludges. Studies indicat- 
ed that effective control of pathogenic organisms in wastewater 
residuals could be obtained with economic dosages, and provide the 
basis for proceeding with the engineering and construction of a 
scaled-up in-line electron treatment facility. A full-scale modular 
electron research facility was assembled. Included are results of 
other chemical engineering studies related to the observed modifica- 
tion of electron treated sludges toward lower filtration resistance, 
improved dewatering properties, and clearer effluent. Engineering 
information useful for the early utilization of energized electrons for 
sludge disinfection is presented. The economics and energy use in 
electron treatment of contaminated water and sludge are reported. 
Several modes of utilizing electron treatment in the disinfection of 
municipal sludges are summarized. 


11568 (SAND—78-1304C) Moisture effects on inactivation and 
growth of bacteria and fungi in sludges. Brandon, J.R.; Neuhauser, 
K.S. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-04-0789. 23p. (CONF-780853—2). Dep. NTIS, PC A02/MF 
AOl. 

From Conference on design of municipal sludge compost 
facilities; Chicago, IL, USA (29 Aug 1978). 

The sewage sludge irradiation program at Sandia Laborato- 
ries has included treatment of liquid and solid sludges. Considerable 
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data on liquid sludges, raw as well as digested, have been generated. 
For studies of the value of sludge as a cattle feed supplement, 
however, we have irradiated dried raw and dried digested sludges. 
In addition, a significant portion of our recent efforts has dealt with 

athogen reduction in composted sludge. Our primary research goal 
is the determination of parameters for inactivation of pathogens by 
ionizing radiation and/or heat. The effects of reduced moisture 
levels on these rate parameters may be important. This paper pre- 
sents very recent data in this area for bacteria and fungi. The results 
of experiments on growth (and the inhibition of growth) of bacteria 
and fungi in composted sludge, a low-moisture system, are also 
presented. 


11569 (SAND—78-1957C) Pathogen reduction in sludges by ir- 
radiation. Brandon, J.R. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 18p. Dep. NTIS, PC A02/MF 
AOl. 

This paper presents results of pathogen inactivation programs 
being conducted in Belgium, Czechoslovakia, France, East Ger- 
many, West Germany, Hungary, Italy, The Netherlands, Poland, 
Spain, Sweden, Switzerland, the United Kingdom, and the United 
States. 


BASIC STUDIES 


11570 Effects of antipain (a protease inhibitor) on respiration, 
viability, and excision of pyrimidine dimers in UV-irradiated Escheri- 
chia coli cells. Swenson, P.A.; Schenley, R.L. (Oak Ridge National 
Lab., TN). J. Bacteriol.; 135: No. 3, 1167-1170(Sep 1978). 

The protease inhibitor antipain increases the effectiveness of 
uv irradiation on cessation of respiration and cell killing in Escheri- 
chia coli B/r cultures without affecting excision of pyrimidine 
dimers. The actions are similar to those caused by cyclic AMP in 
irradiated cultures. 


RADIATION EFFECTS ON PLANTS 


11571 (ORO—4241-8) Study of the biochemical effects of ioniz- 
ing and nonionizing radiation on plant metabolism during development. 
Progress report, December 1, 1977—November 30, 1978. Klein, W.H. 
(Smithsonian Institution, Rockville, MD (USA). Radiation Biology 
Lab.). [nd]. Contract EY-76-S-05-4241. 3lp. Dep. NTIS, PC A03/ 
MFAOI1. 


Progress is reported on the following studies: spectral distri- 
bution and its control of plant growth and development; spectral 
quality measurements; phytochrome measurements; physiological re- 
sponses; pulsed light and plant productivity; differential CO. mea- 
surements; and whole plant studies. (HLW) 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 11508 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 11519, 11552, 11553 


11572 (N—78-18889) NEXT - instruction manual, Calicchia, A.; 


Paganinifioratti, M. (Istituto Superiore di Sanita, Rome (Italy). Lab. 
della Radiazioni). 27 Jan 1977. 64p. (ISS-T—77/1). NTIS PC A04/ 
MF AOl. 


The Italian version of the U.S. NEXT program is described. 
The program was defined to contribute a substantial improvement in 
radiation protection when using X-rays in medical diagnostics. Prac- 
tical suggestions for selecting installations to be controlled and 
specific instructions for data collection are given. A computational 
technique for dosage estimation is presented and computer outputs 
are explained. 


11573 (NTIS/PS—78/0458) Radiotherapeutic agents and tech- 
niques. Volume 1. 1964—1975 (a bibliography with abstracts). Report 
for 1964—1975. Crockett, P.W. (National Technical Information 
Service, Springfield, VA (USA)). May 1978. 178p. NTIS PC NO1/ 
MF NOl1. 


Research reports are cited on the use of gamma rays, x-rays, 
protons, neutrons, heavy ions, negative pions, and radioisotopes in 
radiotherapy. The bibliography includes data on particle accelera- 
tors, dosimetry, and health physics. The effectiveness of radiation for 
the treatment of cancer and hyperthyroidism is emphasized. 


11574 (NTIS/PS—78/0459) Radiotherapeutic agents and tech- 
niques. Volume 2. 1976—April, 1978 (a bibliography with abstracts). 
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Report for 1976—April 1978. Crockett, P.W. (National Technical 
Information Service, Springfield, VA (USA)). May 1978. 100p. 
NTIS PC NO1/MF NO1. 

Research reports are cited on the use of gamma rays, x-rays, 
protons, neutrons, heavy ions, negative pions, and radioisotopes in 
radiotherapy. The bibliography includes data on particle accelera- 
tors, dosimetry, and health physics. The effectiveness of radiation for 
the treatment of cancer and hyperthyroidism is emphasized. 


11575 (NTISUB/D—390) Clinical treatment of cancer. (Nation- 
al Cancer Inst., Bethesda, MD (USA). International Cancer Re- 
search Data Bank). 1978. vp. NTIS PCAO1/MF AOl. 

The Cancergram covers all forms of radiotherapy being used 
in the treatment of cancer, including standard X-ray, cobalt 60 and 
radium irradiation as well as high linear energy transfer (LET), 
megavoltage, electron beam treatment and radioactive interstitial 
implants. Coverage of this topic includes adverse effects of radio- 
therapy, radiocurability, radiodosimetry, radiosensitization and stud- 
ies with specialized instrumentation such as the betatron and linear 
accelerator. Radiobiology, animal experiments, tissue culture experi- 
ments, carcinogenesis and other preclinical studies will not be in- 
cluded except for those considered to have direct clinical relevance. 


11576 (PB—278451) Summary of selected health statistics for 
counties with nuclear facilities, New York State excluding New York 
City, 1960—1975. Burometto, E.; Therriault, G.; Logrillo, V. (New 
York State Dept. of Health, Albany (USA)). Aug 1977. 53p. NTIS 
PC A04/MF AOl1. 

A previous report of the Office of Biostatistics of the New 
York State Department of Health, issued in 1971, summarized select- 
ed health statistics for the period 1960 through 1969, comparing 
counties in Upstate New York (New York State exclusive of New 
York City) in which nuclear facilities are located with counties 
without such facilities. This report will present comparisons extend- 
ing the analysis of the previous study through 1975. At various times 
during the period from 1960 to 1975 nuclear facilities were operating 
in 12 of the 57 Upstate counties. Westchester, Wayne and Oswego 
counties are the sites for the three commercial power plants operat- 
ing in Upstate New York. A nuclear fuel reprocessing plant is 
located in Cattaraugus County. Facilities with testing, training or 
research reactors are located in eight other Upstate counties. 


11577 (PB—278797) A review of the use of ionizing radiation for 
the treatment of benign diseases. Volume II. Appendixes A and B. 
Final report. Goldschmidt, H.; Kopicky, J.; Order, S.E. (National 
Research Council, Washington, DC (USA). Assembly of Life Sci- 
ences; American Coll. of Radiology, Chevy Chase, MD; Johns 
Hopkins Univ., Baltimore, MD (USA). School of Medicine). Nov 
1977. Contract FDA-223-75-8222. 430p. NTIS PC A19/MF AOI1. 

The analysis of the use of ionizing radiation for the treatment 
of benign diseases was done under the auspices of the Division of 
Medical Sciences, Assembly of Life Sciences, National Research 
Council, National Academy of Sciences, at the request of the Bureau 
of Radiological Health, Food and Drug Administration, Department 
of Health, Education, and Welfare. Volume II, the Appendix to the 
Committee's report, contains the details of the survey of radiation 
therapists and a detailed review of the literature concerning the use 
of ionizing radiation for treatment of specific benign diseases. 


11578 (PB—280564) The national measurement system for ioniz- 
ing radiations. Final report. Caswell, R.S. (National Bureau of Stand- 
ards, Washington, DC (USA). Center for Radiation Research). Apr 
1978. 133p. (NBSIR—75-946). NTIS PC A07/MF AO. 

In this study the structure of the National Measurement 
System for Ionizing Radiation has been investigated for eight classes 
of radiation users: medical, nuclear power, industrial radiation proc- 
essing, defense, environmental, science, chemical analysis, and mis- 
cellaneous radiation applications. In addition two fields of increasing 
importance to all radiation users were investigated: regulatory con- 
trol of radiation and personnel monitoring. Needed major actions on 
the part of the National Bureau of Standards were identified particu- 
larly for nuclear power and its related environmental and safety 
impacts, medical applications of radiation, assistance to regulatory 
control of radiation and measurement assurance for personnel moni- 
toring. 


11579 (UCRL—81810) Human semen assays for workplace mon- 
itoring. Wyrobek, A.J.; Gledhill, B.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 7 Nov 1978. Contract W-7405- 
ENG-48. 53p. (CONF-7804106—1). Dep. NTIS, PC A04/MF AO1. 
From Workshop on methodology for assessing reproductive 
hazards in the workplace; Washington, DC, USA (Apr 1978). 
Decades of human semen studies have yielded compelling 
evidence that sperm can be used to access reproductive potential and 
diagnose pathology. With these studies as background, the small 
number of detailed semen studies of men exposed to physical and 
chemical agents point with optimism to the application of human 
semen assays as efficient, effective means to monitor for reproduc- 
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tive hazards in the workplace. Sperm are the most accessible of 
human gonadal tissue and provide a means of monitoring exposure 
induced changes in the human testes, changes which may result in 
infertility and increased frequencies of genetically abnormal gametes. 
The focus on semen has precipitated the development of new sperm 
bioassays which use older conventional andrological methods (i.e., 
sperm counts, motility, and morphology) as well as recently devel- 
oped high speed flow and scanning methods for automated cytologi- 
cal analyses. The status of these sperm assays for workplace surveil- 
lance is reviewed, procedures are suggested with examples of use, 
and their effectiveness is evaluated. The available mouse models of 
induced semen changes are briefly described and the importance of 
these models for evaluating the genetic implications of findings in 
human semen is discussed. 


VERTEBRATES 


11580 (COO—3017-35) Radiation carcinogenesis. Progress 
report V, 16 May 1977—15 May 1978. Warren, S.; Gates, O. (New 
England Deaconess Hospital, Boston, MA (USA). Cancer Research 
Inst.). 1978. Contract EY-76-S-02-3017. 17p. Dep. NTIS, PC A02/ 
MF AOl. 

Experiments are underway on the cocarcinogenic effects of 
asbestos and carcinogenic hydrocarbons using rats and mice as test 
objects. None of the protocols of these experiments have as yet been 
completed. The study of tumorigenesis in irradiated parabiont rats 
has been completed. Study of the benign tumors indicates that 
radiation is an effective neoplastic stimulus for only a limited number 
of organs and tissues, chiefly ovary, adrenal, mammary tissue, islands 
of Langerhans, and liver. In general the benign tumors did not 
seriously affect health, and in only a very few animals did they 
become malignant. The incidence of malignant tumors in the para- 
biont series has been tabulated and analyzed. Parabiosis alone aj 
pears to increase the incidence of leukemia and solid lymphoid 
tumors in NEDH rats. Our study of radiation tumorigenesis in the 
adrenal cortest in the mouse has been completed. The cortex is 
highly resistant to tumor induction by irradiation. Cortical tumori- 
genesis is strongly influenced by changes in pituitary and ovarian 
hormones. Proliferation of capsular “A” cells appears to be an 
important early factor in carcinogenesis. Hormonal imbalance con- 
tinues to be an important factor in tumorigenesis in the parabiont 
pairs. If each of a pair of parabiont rats is irradiated sequentially at 


intervals, 30 days after a lethal dose of radiation is enough to permit 
the irradiated rat to support its partner through a like dose as 
effectively as would an unirradiated animal. The transplantable 
radiation-induced functioning pheochromocytoma and insulinoma of 
rats continue to be valuable research tools. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 
REFER ALSO TO CITATION(S) 11472 


MAN 


11581 (COO— 1826-44) Uranium miner lung cancer study. Prog- 
ress report for period, July 1, 1977—July 1 1978. Saccomanno, G. 
(Saint Mary's Hospital, Grand Junction, CO (USA). Dept. of Pathol- 
ogy). 15 Sep 1978. Contract EY-76-C-02-1826. 6p. Dep. NTIS, PC 
A02/MF AOl1. 

This study was initiated in 1957 by the U.S. Public Health, 
and many facets of this project are reaching final objectives. Many 
new studies have developed in the course of this study and will 
continue. The projects supported by The Department of Energy 
during the past year are of utmost importance and consist of: (a) 
collection of material from uranium miners known to have cancer of 
the lung into a tumor registry; (b) completion and publication of the 
Manual on Pulmonary Cytology; (c) regression study of sputum 
cytological findings in uranium miners who showed marked atypical 
squamous cell metaplasia and have quit smoking cigarettes, mining, 
or both; (d) continuation of sputum collection and collection of lungs 
from deceased miners; (e) sensory development for localization of 
carcinoma in situ of the lung; and (f) lung histology program. Since 
we have examined approximately 80,000 sputum samples the last 21 
years in cases that showed normal cytolugy at the inception of the 
study and some subsequently developed carcinoma of the lung, we 
have an accumulation of material that is worthy of study and 
presentation. In addition, we continue to add new knowledge to the 
art of diagnostic pulmonary cytology. This is a relatively new field, 
and our contributions resulting from these studies have added much 
to this new diagnostic tool. 


NUCLIDE KINETICS AND TOXICOLOGY 


REFER ALSO TO CITATION(S) 11494 
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MAN 


11582 (LA—7403-H) History of PUQFUA: plutonium body 
burden (Q) from urine assays. Lawrence, J.N.P. (Los Alamos Scien- 
tific Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 29p. 
Dep. NTIS, PC A03/MF AOl. 

PUQFUA is a FORTRAN computer program that calculates 
plutonium body burdens (Q) from urine assay data. This report 
describes the historical development of the program at the Los 
Alamos Scientific Laboratory (LASL) since 1959. After a review of 
the basic techniques used in the original PUQFUA, its deficiencies 
are listed. The procedures used to improve the program and correct 
the deficiencies are described. Appendixes provide a detailed discus- 
sion of the evaluation made of the analytical errors in the plutonium 
urine assay program at LASL from 1944 to 1978. 


ANIMALS 


11583 (COO—2784-2) Physiological studies of environmental 
pollutants. Final report, September 1, 1975—March 31, 1978. Lenge- 
mann, F.W.; Wentworth, R.A. (Cornell Univ., Ithaca, NY (USA)). 
1978. Contract EY-76-S-02-2784. 67p. Dep. NTIS, PC A04/MF 
AOl. 

Physiological studies of environmental pollutants are reported 
in which a major emphasis is on factors involved in the secretion of 
these materials into milk. Elements of concern relate tc the energy 
production field, both nuclear and non-nuclear. The distribution of 

7Bi, Pb, 7°Po, and *'Tl between milk, urine, and feces of 
lactating goats was determined after oral and intravenous administra- 
tion. Data is presented showing that these elements are poorly 
absorbed and in consequence appear in milk in only small amounts. 
However levels in goats appear to be | precip than in cows. Experi- 
ments relating to mammary transfer of non-actinide series elements 
are summarized. Included are observations of significant temperature 
effects on radioiodine transfer, sites and rates of resorption of iodine, 
zinc, and calcium from the mammary gland, and the use of radio 
indicators in determining in vivo milk volume. Experiments with 
zinc have provided blood level, secretion, and balance data neces- 
sary for modeling zinc metabolism in lactating goats. A method is 
presented for compartmental analysis of models involving a pool of 
cycling volume such as the mammary gland. 


11584 Effect of ethanol on the retention of americium-241 in the 
baboon liver. Cohen, N.; Antonelli, R.; Lo Sasso, T.; Wrenn, M.E. 
(New York Univ., NY). J. Toxicol. Environ. Health; 4: No. 5-6, 825- 
833(Sep 1978). 

The oral administration of ethyl alcohol enhanced the excre- 
tion of **Am from the liver of a baboon by 2.5 times that of a 
control animal. After ethanol administration, increases in the total 
content of **‘Am excreted in feces were accompanied by corre- 
sponding increases in fecal volumes, although administration of 
nonalcoholic cathartics would not be expected to produce a similar 
effect. The effectiveness of ethanol as a decorporating agent may 
result from its ability to mobilize intracellularly bound **Am from 
the liver, thereby making the nuclide more available for metabolic 
secretory mechanism occurring via the liver-bile-fecal route. 


PLANTS 


11585 (PB—276472) Movement of mercury-203 in plants. Final 
report. Gay, D.D.; Butler, G.P. (Environmental Monitoring and 
Support Lab., Las Vegas, NV (USA)). Oct 1977. 21p. (EPA/600/ 
3—77/122). NTIS PC A02/MF AO1. 

Seeds of Pisum sativum, varieties Little Marvel and Alaska, 
were planted in soils contaminated with radioactive ionic mercury, 
methylmercury or phenylmercury compounds. After saturation, 
stems, leaves, and pods were harvested and analyzed by gamma 
spectroscopy. Utilizing a least squares three-way analysis of covar- 
iance coupled with a Studentized Range Test, significant differences 
were noted among the levels of the three mercury compounds in the 
plants, between mercury levels in the two pea varieties and among 
mercury levels in the different pea tissues examined. Phenylmercury 
levels differed consistently from levels of ionic mercury and methy]- 
mercury suggesting a separate pathway for it in peas. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 9575, 11480, 11511, 11545 


CELLS 


11586 Saccharin-induced sister chromatid exchanges in Chinese 
hamster and human cells. Wolff, S.; Rodin, B. (Univ. of California, 
San Francisco). Science; 200: No. 4341, 543-545(5 May 1978). 

Since the induction of sister chromatid exchanges in cultured 
cells has been shown to be the most sensitive mammalian system to 
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detect the effects of mutagenic carcinogens, Chinese hamster ovary 
cells and human lymphocytes were exposed to the sodium saccharin 
found to induce bladder cancer in rats. Both that saccharin and a 
highly purified extract of it increased the yield of sister chromatid 
exchanges in both types of cells. The results, which were repeatable 
and statistically highly significant, indicated that the weak carcino- 
gen, saccharin, is also mutagenic in the sense that it induces cytoge- 
netic changes. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 11589 


11587 (PB—276676) Chlorine injury to fecal coliform bacteria in 
treatment plant effluents. Completion report. Camper, A.K.; 
McFeters, G.A. (Montana State Univ., Bozeman (USA). Water 
Resources Research Center). Sep 1977. Contract DI-14-34-0001- 
7056. 85p. (MUJWRRC—86). NTIS PC A0S/MF AO1. 

Injury induced in E. coli cells by chlorination was studied 
from a physiological standpoint. The chlorination procedure consist- 
ed of exposure of cells directly to 0.5 mg/| chlorine in pH 6.5 water 
for timed intervals up to sixteen minutes at 22-25C. Predictable and 
reproducible injury was found to occur. The injury inflicted on the 
E. coli cells by the chlorinated environment was reversible under 
certain nutrient conditions such as in overlay broth. Oxygen uptake 
experiments showed that chlorinated cells undergo a decrease in 
respiration. Uptake of metabolites was inhibited by chlorine injury as 
shown with experiments using 14C labeled glucose and algal protein 
hydrolysate. The results indicate that reversible injury occurs in E. 
coli cells exposed to commonly used concentrations of chlorine. 


PLANTS 
REFER ALSO TO CITATION(S) 10961, 11518, 11585 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 11517, 11518 


VERTEBRATES 


REFER ALSO TO CITATION(S) 11506, 11518, 11562, 11563, 
11580, 11583 


11588 Stimulation of DNA synthesis in lungs of hamsters tolerant 
to nitrogen dioxide. Creasia, D.A. (Oak Ridge National Lab., TN). J. 
Toxicol. Environ. Health; 4: No. 5-6, 755-762(Sep 1978). 

Nitrogen dioxide (NO2) is both edematogenic and cytotoxic 
to the lung. Preexposure to NO: protects against mortality from 
formation of excessive pulmonary edema (tolerance) and, depending 
on the preexposure schedule, may or may not protect against the 
cytotoxic effects of NO: in the lung. Measurement of DNA synthesis 
in hamster lung was used to study the question of whether the more 
subtle cytological injury induced by NO: is mediated by a system 
that also exhibits tolerance. It was found that when hamsters are 
preexposed daily to 10 ppM NOz, they develop tolerance for nor- 
mally lethal concentrations of NOz, are protected against further 
cytological injury from 10 ppM NOz, but are not protected from the 
cytotoxic effects of NO2z at concentrations greater than 10 ppM. 
Animals exposed weekly to 10 ppM NOz are not protected from 
further cytological injury induced by weekly exposures to 10ppM 
NOz, are not protected from further cytological injury induced by 
weekly exposures to 10 ppM NOn:, but do develop tolerance for 
lethal concentrations of NO2. Thus, the data indicate that induction 
of tolerance to NOz does not necessarily protect the cell populations 
of the lung from the cytotoxic effects of NO2. 


11589 Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead. Schubert, J. (Hope College, 
Holland, MI); Riley, E.J.; Tyler, S.A. J. Toxicol. Environ. Health; 4: 
No. 5-6, 763-776(Sep 1978). 

A testing procedure is described for the assessment of the 
toxicological response (e.g., acute toxicity or mutagenicity) of any 
combination and number of chemical, physical and biological agents, 
with no more effort for a particular combination than for a single 
agent. The method provides a simple, sensitive and quantitative 
index of synergism, antagonism and additivity, and it has been 
demonstrated experimentally in rats by determining the acute letha- 
lity of combinations of cadmium, mercury and lead salts. In a 
combination of two metal salts, the dose of one metal of the pair was 
fixed at or near the no-effect level while the dose of the second metal 
was increased until the entire dose-response curve was obtained. To 
evaluate interactions of the three metals, the previous pair of metals 
were kept fixed at their combined extrapolated LD1 level, and the 
third metal was increased. The statistical treatment of the data 
employed a computer program that did not involve probit transfor- 
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mations, but rather the approximate linear relationship between the 
fractional response and the logarithm of the dose. A particular 
combination could be synergistic, antagonistic, or additive, depend- 
ing on the relative doses employed. Generallly, a combination was 
synergistic 


11590 Effects of cadmium on chick embryogenesis and some 
comparisons with lead. King, D.W.; Chen, D.C.C.; Hsu, J.L. (Nation- 
al Taiwan Univ., Taipei). Proc. Natl. Sci. Counc., Repub. China; 2: 
No. 3, 269-274(1 Jul 1978). 

During the last ten years because of the severity of the 
problem of pollution and the part that heavy metals play in it we 
have been doing research on the effects of some heavy metals on 
chick embryogenesis in order to get a comparative study and to 
elucidate their mechanisms of action. Experiments were performed 
using 431 fertilized white Leghorn eggs to study the effect of 
cadmium on chick embryogenesis. Cadmium acetate at 0.015, 0.030, 
0.045, 0.060, 0.12 or 0.24 mg/egg and lead acetate at 0.02, 0.04 or 
0.075 mg/egg was injected in ovo on the fourth day of incubation. 
The embryos were taken out on the 19th day and examined for gross 
defects. Electrocardiograms were recorded on some embryos. He- 
moglobin determinations were done on others. The changes in 
plasma delta-aminolevulinic acid dehydrase (ALAD) of the embryos 
due to cadmium and lead acetate were also determined. It was found 
that the LDSO of cadmium acetate was close to 0.045 mg. The 
highest incidence of abnormality, 30.9% of the surviving embryos, 
appeared in the 0.030 mg group although malformed embryos were 
also found in the 0.015, 0.045 and 0.060 mg groups. The most 
common malformations occurred in the liver (58%) and the cardio- 
vascular system, with edema totalling over 90%. Lesser abnormali- 
ties were observed in the limbs. Lead acetate affected ALAD more 
than cadmium acetate. There was no significant difference on hemo- 
globin concentration or EKG between the distilled water control 
and either the cadmium or lead treated groups. Thus, embryoletha- 
lity, embryotoxicity, congenital abnormalities and changes in ALAD 
were all observed in the cadmium-treated chick embryos although 
lead acetate seemed to inhibit the ALAD activity more effectively 
than cadmium acetate. 


11591 Xenobiochemical characteristics of chlorobenzene. Ve- 
cerek, B.; Kondraskin, G.I.; Hatle, K.; Kyslikova, L.; Jojkova, K. 
Bratisl. Lek. Listy; 65: No. 1, 9-14(1976). (In Czech). 

Biochemical changes and mortality rate were analyzed during 
a 7-day period in male rats given perorally 0.025 g/kg b.w. of 
chlorobenzene (LDS5O = 3.4 g/kg). The following changes were 
detected: increased activity of SGOT, LDH and alkaline phospha- 
tase, increased level of urea and glycemia, glycogen decrease of 
glycogen content and glycogen phosphorylase activity. These bio- 
chemical changes may be used for diagnostic and prognostic pur- 
poses in chlorobenzene intoxications. 


MAN 
REFER ALSO TO CITATION(S) 11550, 11579 


11592 (PB—276917) Criteria for a recommended standard. Occu- 
pational exposure to coal tar products. (SRI International, Menlo 
Park, CA (USA)). Sep 1977. Contract PHS-CDC-99-74-31. 200p. 
NTIS PC A09/MF AOl. 

NIOSH recommends that occupational exposure to coal tar 
products in the workplace be controlled so that employees are not 
exposed to coal tar, coal tar pitch, creosote, or mixtures of these 
substances at a concentration greater than 0.1 milligrams per cubic 
meter of the cyclohexane-extractable fraction of the sample, deter- 
mined as a time-weighted average concentration for up to a 10-hour 
work shift in a 40-hour work-week. Criteria are outlined for air 
sampling and analysis, medical surveillance, labeling and posting, 
personal protective equipment, protective clothing, informing em- 
ployees of hazards from coal tar products, work practices, monitor- 
ing and recordkeeping. Also outlined are the biological effects of 
exposure to coal tar products; and environmental data and engineer- 
ing controls. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 9574 


11593 (AD-A—053416) Thermal model of laser-induced skin 
damage: computer program operator's manual. Final report, September 
1976—April 1977. Takata, A.N. (IIT Research Inst., Chicago, IL 
(USA)). Dec 1977. Contract F33615-76-C-0608. 58p. NTIS PC A04/ 
MF AOl. 

A user-oriented description is given of a computer program 
for predicting temperature rises, irreversible damage, and degree of 
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burns caused to skin by laser exposures. This report describes the 
parameters necessary to run the program and provides suggested 
values for the parameters. Input data are described in detail as well 
as the capabilities and limitations of the program. (Author) 


11594 (AD-A—053469) Long-term followup of ‘Macaca mulatta’ 
exposed to high levels of 15-, 20-, and 26-MHz radiofrequency radi- 
ation. Interim report, January—July 1977. Krupp, J.H. (School of 
Aerospace Medicine, Brooks AFB, TX (USA)). Jan 1978. 10p. 
(SAM-TR—78-3). NTIS PC A02/MF AOI. 

Two groups of rhesus monkeys (Macaca mulatta), totaling 18 
animals, were used in a series of experiments in mid-1975 and 1976 to 
measure the whole-body thermal response to high incident-power 
levels (500-1270 mW/sq cm) of 15-, 20-, and 26-MHz radiofrequency 
radiation. Each animal was exposed for up to 6 hours on at least two 
occasions. One or two years later, standard clinical pathology meth- 
ods were used to measure a number of hematological and biochemi- 
cal blood values. Physical examinations were performed, including 
slit-lamp examinations of the lens of the eye, and ophthalmoscopic 
fundus examinations. No variations from normal values or conditions 
were found that could be attributed to the radiation exposure. For 
comparison, normal blood values were obtained from data accumu- 
lated from 47 nonexposed animals maintained and evaluated locally 
for a number of years as part of another experiment. (Author) 


11595 (AD-A—053765) Ocular hazards of picosecond and repet- 
itive-pulsed lasers. Volume I. Nd:YAG laser (1064 nm). Final report, 
16 February 1973—15 February 1976. Hemstreet, H.W. Jr.; Connol- 
ly, J.S.; Egbert, D.E. (Technology, Inc., San Antonio, TX (USA). 
Life Sciences Div.). Apr 1978. Contract F41609-73-C-0016. 47p. 
(TI—77-0564-03). 

Retinal damage thresholds are discussed for exposure of 
rhesus maculae to continuous wave and repetitive-pulse trains of 
1064-nm Nd:YAG laser radiation. For all single-pulse exposures and 
for repetitive pulses contained within a 0.05-sec train, retinal damage 
appears to be induced primarily by thermal mechanisms. For the 
longer pulse-train durations, a cumulative effect is apparent when 
the repetition frequencies are in the range of >1 to <100 Hz. 
Experiments were conducted in such a way that direct comparisons 
could be made with previous data and that accumulated results 
could be compiled into a self-consistent empirical model. (Author) 


11596 (NTIS/PS—78/0432) Biological effects of microwaves (a 
bibliography with abstracts). Report for 1964—April 1978. Harrison, 
E.A. (National Technical Information Service, Springfield, VA 
(USA)). May 1978. 228p. NTIS PC NO1/MF NO1. 

The selected abstracts cover the biological effects on man and 
animals from exposure to microwaves. In addition to dosages and 
tolerances, regulations and standards are included. 


11597 Biomagnetic effects: a consideration in fusion reactor de- 
velopment. Mahlu, D.D. (Battelle Pacific Northwest Lab, Wash). 
Environ. Health Perspect.; 20: 131-140(Oct 1977). 

Areas where additional biomedical research is needed for 
establishing guidelines for reactor design and operation are identi- 
fied. Fusion reactors will utilize powerful magnetic fields for the 
confinement and heating of plasma and for the diversion of impuri- 
ties. Large dipole fields generated by the plasma current, the diver- 
tor, and transformer coils will radiate outward for several hundred 
meters, resulting in magnetic fields up to 450 gauss in working areas. 
Since occupational personnel could be exposed to substantial mag- 
netic fields in a fusion power plant, an attempt has been made to 
assess the possible biological and health consequences of such expo- 
sure, using the existing literature. Available data indicate that mag- 
netic fields can interact with biological material to produce effects, 
although the reported effects are usually small in magnitude and 
often unconfirmed. The existing data base is inadequate for assess- 
ment of potential health and environmental consequences of magnet- 
ic fields. Requisite studies to provide an adequate data base are 
outlined. 1 graph, 65 references. 


11598 Background information on high voltage fields. Janes, 
D.E. (EPA). Environ. Health Perspect.; 20: 141-147(Oct 1977). 

The increased demand for power has led to higher voltages 
for overhead transmission lines. Environmentalists, governmental 
agencies, and members of the scientific community have questioned 
if past biological effects research and experience with lower voltage 
lines provide adequate bases for predicting the possible health and 
environmental effects of the higher voltage lines. Only a small 
amount of work has been done to explore the possible effects of the 
exposure of biological systems to electric fields from transmission 
lines. Research in Western Europe and the U.S. has not identified 
any prompt or acute effects other than spark and electric discharge 
and no permanent effects. Contrasted with this are the studies of 
workers in Soviet and Spanish high voltage switchyards that report 
effects, such as excitability, headaches, drowsiness, fatigue, and 
nausea, that are not found in Soviet line maintenance workers. 
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Recommendations for future research are provided. 3 graphs, 24 
references, 2 tables. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 11472, 11507 


11599 Enforcement procedures for cases involving the transporta- 
tion or shipment by air of hazardous materials. Fed. Regist. (Wash., 
D.C.); 43: No. 49, 10333-10338(13 Mar 1978). 

From Aeronautics and Space, 14CFR13, Federal Aviation 
Administation, Department of Transportation. Enforcement proce- 
dures. 

These amendments prescribe enforcement procedures for 
cases involving the transportation or shipment by air of hazardous 
materials under the Hazardous Materials Transportation Act, and 
update certain other procedures dealing with enforcement of the 
Federal Aviation Regulations. The requirements are intended to 
provide persons who are alleged to have violated the hazardous 
materials regulations with a simple but effective process for submit- 
ting information concerning an alleged violation of or for contesting 
a violation determination. 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 11490 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 9603, 9728, 9753, 11616 


11600 (RHO-BWI-C—7) Hole history: rotary hole DC-5. (Fenix 
and Scisson, Inc., Mercury, NV (USA)). Feb 1978. Contract EY-76- 
C-06-1030;EY-76-C-06-2175. 28p. Dep. NTIS, PC A03/MF AOl1. 

Borehole DC-5 was drilled for the U.S. Department of 
Energy and the Rockwell Hanford Operations’ Department of 
Waste Isolation. The purpose of hole DC-5 was to drill through the 
Umtanum basalt flow to provide a borehole for hydrological testing, 
seismic shear and pressure wave velocity studies and geophysical- 
electrical logging measurements of the strata penetrated for the 
Basalt Waste Isolation Program. The drilling chronology and ap- 
proximate depths and thickness of stratigraphic units penetrated are 
reported. Borehole DC-5 was completed successfully with an inflat- 
able packer set at 3,770 feet. 


11601 (RHO-BWI-C—9) Hole history: core hole DC-11. (Fenix 
and Scisson, Inc., Mercury, NV (USA)). Jan 1978. Contract EY-76- 
C-06-1030;EY-76-C-06-2175. 1lp. Dep. NTIS, PC A02/MF AOl1. 

Core hole DC-11 is located within the boundary of the 
Hanford reservation near the crest of Gable Mountain. The purpose 
of core hole DC-11 was to core drill vertically through the basalt 
and interbed units for stratigraphic depth determination. The strati- 
graphic depths of the basalt units were required to establish the 
location for a near-surface test facility which will be used to evaluate 
thermal loading of the basalt. The coring record of the coring runs 
for DC-11 is presented. Coring operations were stopped at the total 
depth of 385 feet. 


11602 (RHO-BWI-C—14) Hydrologic bibliography of the Co- 
lumbia River basalts in Washington. Tanaka, H.H.; Wildrick, L. 
(Washington State Dept. of Ecology, Olympia (USA)). Jul 1978. 
Contract EY-77-C-06-1048. 45p. Dep. NTIS, PC A03/MF AOl1. 

This bibliography is part of the hydrologic data compilation 
effort of the Columbia Plateau Hydrology Study, Rockwell Hanford 
Operations’ Waste Isolation Program. It includes references on both 
surface and subsurface hydrology directly or indirectly related to the 
Washington State portion of the Columbia River basalts. A compre- 
hensive, annotated bibliography of the Pasco Basin (including the 
Hanford site) hydrology has been prepared for Rockwell Hanford 
Operations under the Pasco Basin Hydrology Study. In order to 
avoid unnecessary duplication, no effort was made to include a 
complete list of bibliographic references on Hanford in this volume. 


11603 (TID—28911) Geologic study: Mississippi Salt Domes. 
Volume IV. (Fenix and Scisson, Inc., Tulsa, OK (USA)). [nd]. 
Contract EC-77-C-01-5048. 238p. Dep. NTIS, PC A08/MF AOI. 

The 17 Mississippi salt domes studied in this report were 
found to possess a number of general characteristics and similarities. 
The depth to salt in the Mississippi domes ranges from 1,647 feet to 
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2,956 feet. This is much deeper than either the northern or southern 
Louisiana domes. All of the domes lie beneath either areas of forest 
or open fields, and none of them lie beneath any industrial or 
residential areas. No significant oil or gas fields have been discov- 
ered above or on the flanks of the candidate domes, and no sulfur 
mining has been carried out on any of the domes. Because the domes 
have not yet been productive in either petroleum or sulfur historical- 
ly, there appears to be little or no interest in investigative drilling of 
these domes. Often, all the information available comes from one or 
two holes drilled near the assumed flank of the domes to test for 
petroleum, or from a single hole drilled on the assumed center of the 
dome to test for sulfur. 


11604 Pore pressure measurements in underconsolidated sedi- 
ments. Dunlap, W.A.; Bryant, W.R.; Bennett, R.; Richards, A.F. 
(Tex AandM Univ, College Station). Offshore Technol. Conf.; 2: 
1049-1058(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Pore pressures in the sediment were measured at two loca- 
tions in the East Bay area of the Mississippi delta. These measure- 
ments showed the sediment to be highly under-consolidated with the 
effective stress approaching zero even at significant depths below 
the mudline. Several different piezometer systems were utilized to 
make the pore pressure measurements. Each system is described in 
detail and the advantages and shortcomings of the systems with 
respect to measurements of pore pressures in the marine environ- 
ment are presented. Analysis of the data leads to the conclusion that 
pore gas, rather than pore water, pressure was measured in most 
instances even though in one set of experiments high air entry stones 
were utilized to exclude gas from the measuring system. 14 refs. 


11605 Measuring the isotopic composition of calcium. Gerling, 
E.K.; Levchenkov, O.A.; Ovchinnikova, G.V. pp 47-59 of Razvitie i 
primenenie methodov yadernoi geokhronologii. Shukolyukov, Yu.A. 
(ed.). Leningrad; Izdatel’stvo Nauka (1976). 

A change in isotope ratios both with respect to time and to 
the temperature of the vaporizer-tape is observed in a mass-spectro- 
metric analysis of the isotopic composition of calcium. The isotopic 
ratios recorded at the beginning of the molecular evaporization of 
the calcium compound or of neutral calcium atoms are normalized 
by fission to standard values for isotope ratios for corresponding 
fractionation coefficients. The normalized isotope ratios *°Ca/**Ca 
from mica of Precambrian formations from the Kol’sk peninsula 
differ from the standard *°Ca/**Ca ratio since the *°Ca in the tests 
represent the total of normal calcium and radiogenic calcium which 
forms “°K nuclei as a result of beta disintegration. The percent 
radiogenic calcium enrichment of mica was: 5.4 to 7.4 in biotites, 
11.4 in lepidolite, and 13.7 in muscovite. 14 references, 2 diagrams, 5 
tables. 


11606 Apparatus for determining microquantities of Ar by iso- 
tope dilution. Ashkinadze, G.Sh.; Gorokhovskii, B.M.; Drubetskoi, 
E.R.; Sprintson, V.D.; Tolstikhin, I.N. pp 60-77 of Razvitie i primen- 
enie methodov yadernoi geokhronologii. Shukolyukov, Yu.A. (ed.). 
Leningrad; Izdatel’stvo Nauka (1976). 

The basic operational characteristics and description are 
given for apparatus used for analyzing microquantities of argon by 
the isotope dilution method, using **Ar as a tracer. The separation of 
argon from rock samples and minerals is accomplished by high 
frequency current fusion. All-glass indium stoppers were used in a 
vacuum apparatus. Isotopic analysis is performed on a Mi-1305 
spectrometer operating in a quasi-static state. A getter titanium pump 
was placed into the chamber of the mass spectrometer for the 
absorption of active gases. A complete vacuum diagram for a 
modernized mass spectrometer is presented. The error of determin- 
ing the amount of argon is +-1.5% at a reliable interval of 0.95. 


11607 Distribution of excess argon in minerals of basic and 
ultrabasic rocks (Monchegorsk plutonic rock and the massif of the 
gabbronorite-labradorites of the Monche-Chuna-Volch'ikh Tundras). 
Morozova, I.M.; Sprintsson, V.D.; Shurkina, L.K. pp 122-152 of 
Razvitie i primenenie methodov yadernoi geokhronologii. Shukolyu- 
kov, Yu.A. (ed.). Leningrad; Izdatel’stvo Nauka (1976). 

An examination is made of the basic characteristics of excess 
“Ar distribution in rocks, minerals and within their crystalline 
structure. The dynamic annealing method was used to study the 
distribution of excess argon in the crystalline lattice. The presented 
experimental data are discussed from the viewpoint of the real K/Ar 
— values of argon growth and genesis. 22 references, 14 diagrams, 

tables. 


11608 Excess argon in gas—liquid inclusions from minerals and 
rocks, Prasolov, E.M. pp 153-176 of Razvitie i primenenie methodov 
yadernoi geokhronologii. Shukolyukov, Yu.A. (ed.). Leningrad; 
Izdatel’stvo Nauka (1976). 

Generalized data are presented on the percentage of radio- 
genic argon, atmospheric argon and helium in gas-liquid inclusions 
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from minerals and rocks. The median value for the distribution of 
radiogenic argon is 5 x 10°’ cm/g; in most cases argon was trapped 
into the inclusions from the mineral-forming medium together with 
other gases. In some cases the partial pressure of argon in the 
mineral-forming medium is estimated. Information is given on a 
detailed study of argon (and helium) from inclusions in young lava, 
precambrian quartz, ancient ultrabasic rocks, and beryls. A hypoth- 
esis is proposed about the origin of excess radiogenic argon in those 
substances. 39 references, 4 diagrams, 7 tables. 


11609 Geochronological study of the polymetamorphic rock com- 
plex of the Kol’skii series. Gorokhov, I.M.; Krylov, I.N.; Baikova, 
V.S.; Lobach-Zhuchenko, S.B.; Kol’tsova, T.V.; Kutyavin, E.P.; 
Varshavskaya, E.S. pp 177-192 of Razvitie i primenenie methodov 
yadernoi geokhronologii. Shukolyukov, Yu.A. (ed.). Leningrad; 
Izdatel’stvo Nauka (1976). 

The age of metamorphic and plutonic rocks of the Kol’skii 
series was measured by the Rb—Sr and K—Ar methods in the areas 
of the Kitsa station and the lower stream of the Pechengi River. The 
following disintegration constants were used: *7Rb: lambda = 1.39 
107"! years~4; *°K: lambda/sub e/ = 5.57 . 10°" years™}, lambda/ 
sub B/ = 4.72 . 10° years~.. The age of 2660 million years, 
obtained by the Rb—Sr isochronic method for rocks as a whole for 
clay-sand gneiss in the area of the Kitsa station is understood to be 
the time of granulitic phase metamorphism. The K—Ar age of 
plagioclases from plagiogneisses does not contradict this conclusion 
since the values obtained for amphiboles possibly indicate the pres- 
ence of excess *°Ar. The age of 2150 million years, computed by the 
Rb—Sr isochronic method for rocks as a whole for pegmatoid 
granites, is apparently close to one of the stages in the metamor- 
phism of the amphibolite phase. The time of the last stage of 
metamorphism in the lower Pechengi River area which occurred in 
the epidote-amphibolite and green-shale phase, was determined by 
the K—Ar method as 1590 to 1830 million years for the biotites and 
plagioclases. At the same time the age of the biotites indicates an 
absence of metamorphic processes at that time for the Kitsa station 
area. 17 references, 5 diagrams, 4 tables. 


11610 Comparative study of granitoid age for co-existing miner- 
als by the K—Ar method. Kol’stova, T.V.; Manuilova, M.M.; 
Murina, G.A.; Gladkova, E.K.; Shurkina, L.K. pp 193-208 of Razvi- 
tie i primenenie methodov yadernoi geokhronologii. Shukolyukov, 
Yu.A. (ed.). Leningrad; Izdatel’stvo Nauka (1976). 

Divergent age values obtained by the K—Ar method are 
given for coexisting minerals (amphiboles, biotites, feldspars, and 
quartz) from variously aged granitoids of the Baikal sliding region: 
Rapakivi granite of the Peschano—Anrinskii massif of the seashore 
complex, granite of the Kicheg and Oron massifs of the Vitimskii 
and Mamsko—Oron complexes. For comparative purposes, ages are 
also given for the same minerals from Rapakivi granite of the 
Vyborg (Kareliya) and Berdyash (Urals) massifs. The discrepancy in 
the obtained ages of the minerals is explained both by the geological 
characteristics of the investigated rocks and by the kinetic character- 
istics of argon release from various minerals. The calculated energy 
parameters of the studied minerals’ lattice, the temperature-time 
characteristics and the formation temperature of minerals as record- 
ed by a dual feldspar geothermometer were utilized for an approxi- 
mate quantitative estimation of granitoid age and the time of the 
embedment process. The selection frequency of mineral fractions is 
shown to be an essential condition for studying ages for coexisting 
minerals. 15 references, 4 diagrams, 5 tables. 


11611 Use of isotope--geochronological methods for studying rare 
metal deposits. Rublev, A.G.; Neimark, L.A. pp 209-216 of Razvitie i 
primenenie methodov yadernoi geokhronologii. Shukolyukov, Yu.A. 
(ed.). Leningrad; Izdatel’stvo Nauka (1976). 

Isotope-geochronological methods were used to study one of 
the rare metal deposits of questionable origin. The age of mineraliza- 
tion (0.5 to 12.4 million years for various minerals) was established 
with the aid of the K—Ar and U—Pb methods. The methodology of 
measuring such young ages is briefly described. A clarification of the 
geological history of the region of the mineral deposits made it 
possible to establish a temporal connection between mineral forma- 
tion and the Neogene—Quaternary activation in the neighboring 
region which, together with geological data, makes it possible to 
associate the formation of mineral deposits with the activity of 
underground interstitial waters caused by this activation. 4 refer- 
ences, 3 tables. 





11612 New data on the geochronology of the sulfide mineraliza- 
tion of the Pechengi. Gerling, E.K.; Maslenikov, V.A.; Turchenko, 
S.I.; Kol’tsov, T.V.; Nikitin, Yu.V.; Sprintsson, V.D. pp 217-224 of 
Razvitie i primenenie methodov yadernoi geokhronologii. Shukolyu- 
kov, Yu.A. (ed.). Leningrad; Izdatel'stvo Nauka (1976). 
Geological-petrological and radiological data (including 
modern, original data) are presented which indicate that the complex 
of rocks and sulfide ores of the Pechengi, formed 1900 to 1650 
million years ago, was later subjected to embeddment processes of 
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tecto-metamorphic activation which brought about local changes in 
rocks and a recrystallization of ores. By K—Ar estimates, these later 
processes are dated at 900 to 1100 million years ago which coincide 
with the age of late-Rifeyan sediment diagenesis in the Rybach’ii 
peninsula and the epoch of ‘’Dalsland regeneration” in the south- 
western part of the Baltic shield and the Grenville tectogenesis in 
Canada. 18 references, 1 table. 


11613 Rb and Sr behavior in the weathering of granites (as 
illustrated by the pre-Jatulian crust of Karelian weathering. Krylov, 
I.N.; Shuleshko, I.K. pp 239-253 of Razvitie i primenenie methodov 
yadernoi geokhronologii. Shukolyukov, Yu.A. (ed.). Leningrad; 
Izdatel’stvo Nauka (1976). 

Rb and Sr behavior is studied in ancient pre-Jatulian crusts of 
granitoid weathering. The Sr content was found to decrease in the 
course of weathering whereas Rb behavior was found to be ambigu- 
ous at that time. Nevertheless the stable increase in the Rb/Sr ratio 
in all of the studied cases indicates a relative rubidium enrichment in 
the rocks in comparison to strontium. The migration of these ele- 
ments begins at the very first stages of weathering and continues up 
to the very upper zones. The specificity of Rb and Sr geochemistry 
in the hypergenic rock change zones must be taken into considera- 
tion when undertaking geochronological studies by the Rb—Sr 
method both for the correct selection of tests and for a reliable 
interpretation of the obtained results. 17 references, 6 diagrams, 3 
tables. 


11614 Razvitie i primenenie metodovy yadernoi geokhronologii. 
(Development and use of nuclear geochronological methods). Shuko- 
lyukov, Yu.A. (ed.). Leningrad; Izdatel’stvo Nauka (1976). 260p. 

The two basic trends in the development of nuclear geoch- 
ronological methods are the improvement of techniques of isotopic 
measurement and the use of isotopes in the geological-mineralogic 
study of strata. The papers compiled reflect these two trends. 
Abstracts were prepared for the individual papers. (JSR) 


11615 Method of double isotope dilution. I. Theoretical princi- 
ples. Mel’nikov, N.N.; Gorokhov, I.M. pp 7-27 of Razvitie i primen- 
enie methodov yadernoi geokhronologii. Shukolyukov, Yu.A. (ed.). 
Leningrad; Izdatel’stvo Nauka (1976). 

The results of a mass-spectrometric isotopic analysis of solid 
samples are aggravated by systematic errors caused by mass discrim- 
ination (DM). The magnitude of mass discrimination can be taken 
into account if one assumes it to be the proportional difference in the 
masses of isotopes comprising a ratio. This is accomplished in a 
quantitative isotopic analysis by the double isotope diution method. 
If not a single one of the isotopic ratios is previously known in the 
analyzed component, in order to account for the DM it is essential to 
measure the contents of not less than four isotopes both in the 
analyzed component and in its mixture with an isotope indicator. If 
two isotope ratios in the sample are known, an analysis of the sample 
and indicator is sufficient to account for the DM. The successful use 
of the method depends on the correct selection of the isotopic 
composition of the indicator and the ratio of its mixing with the 
sample. The isotopic composition of the indicator may also be 
determined by the double isotope dilution method. 19 references, 5 
diagrams. 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 11656 


11616 Stratigraphic and structural framework of the foz do ama- 
zonas basin. Carneiro de Castro, J.; Miura, K.; Estrela Braga, J.A. 
(Pet Brasileiro, Braz). Offshore Technol. Conf.; 3: 1843-1847(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Summary of the geologic knowledge of the Foz do Amazonas 
basin in Northern Brazil, which has been investigated by Petrobras 
through geophysics and exploratory drilling. The basin covers an 
area of about 200,000 km’, including the present coastal zone, 
continental shelf, and Amazon submarine fan. This potentially pros- 
pective basin has been filled from Albian to Recent; may contain 14 
km of sediments along the present-day shelf edge; and consists of a 
central deep basin flanked by two marginal platforms. 2 refs. 


SEISMOLOGY AND TECTONICS 


REFER ALSO TO CITATION(S) 10065, 11324, 11342, 11344, 
11400, 11471, 11672 


11617 (LA—7541-MS) Preprocessing of seismic signals by Haar 
decomposition and adaptive filtering for pattern recognition. Brolley, 
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J.E. (Los Alamos Scientific Lab., NM (USA)). Nov 1978. Contract 
W-7405-ENG-36. 19p. Dep. NTIS, PC A02/MF AO1. 

Seismic signals are preprocessed by Haar decomposition and 
adaptive filtering coefficient characterization. Applications to earth- 
quakes, man-made surface explosions, and underground nuclear det- 
onations are given. A convolution of a — explosion into the 
great North China earthquake is studied with adaptive filtering. 


11618 (UCRL—52494) Propagation of Lg waves across eastern 
Europe and Asia. Piwinskii, A.J.; Springer, D.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 19 Jul 1978. Con- 
tract W-7405-ENG-48. 103 + vp. Dep. NTIS, PC A06/MF AOl. 

Portions of document are illegible. 

We have assembled and discussed a large body of information 
published between 1954 and 1977 available to us regarding Lg 
propagation across Asia and eastern Europe. The data from earth- 
quakes located within the boundaries of the U.S.S.R. indicate that 
both short- and long-period Lg waves propagate efficiently across 
most of the Soviet Union land mass. The data from certain border 
regions, however, display erratic characteristics that may be due to 
propagation, source depth, or radiation pattern. These regions in- 
clude paths across southern portions of the Black and Caspian Seas, 
the Caucasus Mountains, the Uzbek and Tadzhik Republics, the Sea 
of Okhotsk, and the northern seas (e.g., the Kara Sea). The only 
areas that appear to block Lg propagation completely are the central 
portions of the Sea of Japan and regions of the People’s Republic of 
China. 


11619 Convergent plate margins for field geologists. Karig, D.E. 
(Cornell Univ, Ithaca, NY). Offshore Technol. Conf.; 3: 1829- 
1834(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The variability and complexity of active plate margins require 
that the identification of units of previously active margins in organ- 
ic belts be done with care and sophistication. Tectonostratigraphic 
units from active margins vary not only as sedimentation and plate 
kinematic parameters change spatially, but also temporally, as these 
parameters evolve. Deposits from the trench, lower slope basins and 
upper slope or forearc basins may be distinguished using the distinc- 
tive structural styles, sedimentation patterns, and lithologic content 
observed within each unit. The relative positions and characteristics 
among the units are equally important criteria. 12 refs. 


11620 (UCRL-Trans—11407) Deep structure of the Southwest 
Altai region according to seismological data. Bulin, N.K.; Propyakva, 
E.A.; Bubnova, V.I.; Tolmanov, V.IL; Erglis, E.I. Translated from 
Sov. Geol.; 12: No. 4, 97-109(1969). 24p. Dep. NTIS, PC A02/MF 
AOl. 


In 1966 the All-Union Scientific Research Institute for Geolo- 
gy (VSEGEI) and the Iliisk Geophysical Expedition of the Kazakh 
Geophysical Trust conducted seismological studies in the Southwest 
Altai and part of the Kalba region, using the earthquake converted 
wave method (ECWM). The field seismological observations in the 
Southwest Altai were the first detailed experimental study of the 
structure of this portion of the earth’s crust through its entire 
thickness. Results are reported from recordings of earthquakes and 
explosions made with the aid of four mobile seismic stations of the 
regional type using galvanometric recording. 


GEOPHYSICAL SURVEY METHODS 


REFER ALSO TO CITATION(S) 9581, 9595, 9752, 10072, 11648, 
11655, 11661 


11621 (BNL—24562) Geological applications of thermolumines- 
cence measurements made with equipment for simultaneously deter- 
mining intensity, wavelength, and temperature. Levy, P.W. (Brookha- 
ven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02- 
0016. 9p. (CONF-780743—2). Dep. NTIS, PC A02/MF AO1. 

From Conference of luminescence; Paris, France (Jul 1978). 

Thermoluminescent spectra measurements at closely spaced 
temperatures were used to study the TL of carbonate rock near lead- 
zinc deposits, apparently a useful exploration tool; the radiation— 
induced TL of quartz, useful for uranium exploration; and thermal- 
ly—induced modifications of the feldspar albite. 


11622 Pore pressure predictions from high resolution seismic 
data. Waters, S.; Moore, N. (Fairfield Ind, Inc). Offshore Technol. 
Conf.; 3: 1443-1454(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Successful techniques of pore pressure prediction from con- 
ventional exploration seismic data have been established for several 
years. These techniques have been modified and adapted for use on 
multifold digital high resolution data. The initial results show the 
adaption to be valid, and information of significant value to well 
planning is obtained. Interpretation of interval transit times derived 
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from detailed velocity analyses of CDP high resolution data reveals 
pore pressure trends in the shallow geologic section (less than 2000 
to 3000 feet in depth). This depth interval was previously considered 
a blind zone to conventional seismic data analysis. However, the 
newly obtained high resolution pressure data can now forewarn of 
shallow abnormally pressured intervals and help the design of safe 
but economic casing and mud programs. 14 refs. 


11623 Improvement of marine seismic data as a result of source 
signature studies. Shugart, T.R.; Matthews, J.D. (Teledyne Explor). 
Offshore Technol. Conf.; 2: 617-623(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Description is given of a typical marine seismic wavelet, 
showing how it may be synthesized from field measurements. Ways 
are then explored in which this knowledge of the wavelet can be 
exploited to improve resolution in seismic data, both in the acquisi- 
tion and processing phases. An example is shown of real data 
illustrating these improvements. 4 refs. 


11624 Signature measurements on the water gun marine seismic 
source. French, W.S.; Henson, C.G. (Amoco Prod Co). Offshore 
Technol. Conf.; 2: 631-638(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Source signature data for the water-gun marine seismic 
source were collected 45 miles south of Grand Isle, La., in water 
depths of 1800 ft. Signatures were digitally recorded using calibrated 
near-field and far-field hydrophones for both a single water gun and 
a pair of interacting water guns. Single-gun tests were recorded for 
all combinations of the following two parameters: firing pressures of 
2400, 2000, 1800, and 1000 psi; firing depths of 10, 20, 27, 40, and 80 
ft. Gun interaction tests were conducted at 10-ft and 20-ft depths 
with a firing pressure of 2000 psi and gun separation of 4, 8, 12, and 
20 ft. In addition, repeatability tests were conducted. The experimen- 
tal procedures and test results are presented. 


11625 Marine seismic streamer location system. Key, W.H. Jr. 
(Digicourse Inc). Offshore Technol. Conf.; 2: 649-656(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A system has been developed to aid in the determination of 
the position of marine seismic streamers. The system employs opti- 
cally scanned magnetic sensors to provide magnetic heading at the 
point of installation in the streamer. The results of field operations 
indicate that the system performs satisfactorily in all conditions. 
Details have been provided on discrete components of the system as 
well as information on the installation of streamer mounted units. 


11626 Development of an experimental marine sediment instru- 
mentation system. Reece, E.W.; Ryerson, D.E. (Sandia Lab). Off- 
shore Technol. Conf.; 2: 657-662(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The system consists of three principal subsystems: a data 
gathering subsystem, which is on the sea floor, a command and 
recording subsystem, which is carried onboard a ship, and an option- 
al buoy relay subsystem, which is moored over the data gathering 
subsystem. All subsystems are controlled by similar microcomputers 
consisting of a microprocessor, programmable read-only memory, 
read/write random access memory, clock, universal asynchronous 
receiver/transmitter, and additional input/output devices as required 
by each subsystem. A description is given of the design features of 
the experimental system. The paper presents and discusses field test 
results, and outlines future work and potential applications of the 
technology developed. 4 refs. 


11627 Sensitive three-axis accelerometer system for offshore 
sediment motion studies. Niper, E.D. (Sandia Lab). Offshore Technol. 
Conf.; 2: 663-670(1978). (CONF-780505—.). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A three-axis accelerometer system has been developed to 
measure low amplitude offshore sediment motion and long-term 
sediment shifts resulting in tilt of the implanted sensor. A significant 
property of this design allows extensive signal conditioning on the 
surface to provide for changes in sensitivity and DC shifts resulting 
from initial installation angles. Sensitivities tested have provided for 
sediment motions less than 2.5 mg. Tilt measurements on the order 
of 0.25 degrees are provided, and when correlated with the initial 
sensor alignment, the direction of the motions is resolved readily. 
The sensor package has been designed to operate continuously from 
low-voltage battery supplies and requires less than 5 W of power 
including the surface signal conditioning circuits. 2 refs. 
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11628 Zero maintenance pressure instrumentation. Garnett, L.T. 
(Gould Inc). Offshore Technol. Conf.; 2: 671-679(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Reliable electronic packages are achieved with careful sealing 
of components against corrosive agents and by protection of parts 
against mechanical damage. An electrical pressure transmitter with 
welded enclosure and magnet-drive of zero and span adjustments is 
described. 


11629 Portable TRANSIT satellite simulator. Roberts, F.A. 
(Chevron Oil Field Res Co, Calif). Offshore Technol. Conf.; 2: 689- 
694(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The portable TRANSIT satellite simulator described can test 
entire satellite-receiver computer systems, from antenna input to the 
resulting computed fix, simulating any location in the world. Also 
described are the basic satellite signals, fix equations, and differences 
in receivers, as related to the design of the simulated satellite pass. 


11630 Coastal bathymetric and charting digital data base. Law- 
rence, C.B. (NOAA). Offshore Technol. Conf.; 2: 695-702(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Marine charting data in computerized format has removed 
most of the limitations of conventional nautical and bathymetric 
charts. Large volumes of digital data can be stored and retrieved 
efficiently, and transformed from one storage or display medium to 
another. Restrictions presented by fixed map projection, scale, 
sounding units, and area of coverage have been eliminated by the 
computerization of charting data. The requirement for coastal bathy- 
metric and bottom data for offshore industry and research can now 
be met with products precisely tailored to specific uses. 2 refs. 


11631 Fine grained deep ocean survey techniques. Spiess, F.N.; 
Lowenstein, C.D.; Boegeman, D.F. (Univ of Calif, Scripps Inst of 
Oceanogr, San Diego). Offshore Technol. Conf.; 2: 715-724(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A deeply towed system for fine scale deep ocean surveys has 
been assembled. It consists of precision echo sounder, sub-bottom 
penetration sounder, side-looking sonar, cameras, TV, magnetometer 
and a variety of other specialized measurement and sampling devices 
all operated on a coaxial electrical/mechanical towing cable. Local 
navigation to 5 m precision is provided by an acoustic transponder 
system. Recent advances have included digital side-looking sonar, 
dual frequency sub-bottom penetration system, an advanced tran- 
sponder/echo repeater and a delay device for maintaining navigation 
when local topography or refraction blank out sound paths to 
transponders. 28 refs. 


11632 Seaswab II (shallow experiment to access storm wave 
effects on the bottom). Hottman, W.E.; Suhayda, J.N.; Garrison, L.E. 
(Tex AandM Univ, College Station). Offshore Technol. Conf.; 2: 
1059-1066(1978). (CONF-780505—). 

From Offshore technology sonference; Houston, TX, USA (8 
May 1978). 

The detailed geology of the SEASWAB II site in terms of 
bathymetric, high resolution seismic and side scan sonar profiles and 
piston core data are discussed. The relative locations of individual 
sensors, the condition of the instruments at the time of pull-out and 
some of the wave and bottom movement data are presented. 9 refs. 


11633 Submarine landslides in the Mississippi River delta. Cole- 
man, J.M.; Prior, D.B.; Garrison, L.E. (La State Univ, Coastal Stud 
Inst, Baton Rouge). Offshore Technol. Conf.; 2: 1067-1074(1978). 
(CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Systematic side-scan sonar and high-resolution seismic rec- 
ords from the shallow-water offshore areas of the Mississippi Delta 
have revealed widespread subaqueous slope failures in bottom sedi- 
ments. These failures have resulted in damage and loss to offshore 
structures and pipelines. The features occur on slopes with very low 
inclinations (ranging from 0.2° to 1.5°) and in water depths of 5-100 
m. The types of features include collapse depressions, bottleneck 
slides, elongate slides and slumps, mudflow gullies, and overlapping 
mudflow lobes. Although movements include both vertical and 
rotational displacements, the basic mechanism can be approximated 
as downslope translation of shallow slabs of debris. This work is 
pertinent to offshore structures. 26 refs. 


11634 Explanation of submarine landslide morphology by stabil- 
ity analysis and rheological models. Suhayda, J.N.; Prior, D.B. (La 
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State Univ, Coastal Stud Inst, Baton Rouge). Offshore Technol. 
Conf.; 2: 1075- 1082(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A theoretical study of mass movement on the Mississippi 
River delta front has been made using recently acquired field data 
and a simple rheological model. Recent measurements of sediment 
properties include cohesion, bulk density, pore pressure, and internal 
friction angle. Also, the geometry of a typical type of instability 
feature, an elongate slide, is examined in detail. A rheological model 
describing a Coulomb-viscous plastic in effective stress terms is 
proposed to describe certain features of the mass movement process. 
18 refs. 


11635 Depth migration of —e offshore seismic profiles. 
Larner, K.; Hatton, L.; Hsu, I.; Gibson, B. (West Geophys Co, Los 
Angeles, Calif). Offshore Technol. Conf.; 2: 1083-1096(1978). (CONE 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Depth migration is a processing technique that begins with 
the section after conventional migration has been done. It corrects 
the lateral position of features in the process of mapping the migrat- 
ed time section into a depth section. The mapping into depth is 
governed by parameters determined in image ray tracing--a model- 
ing procedure used iteratively to refine the all-important velocity 
model. Using synthetic examples, the authors show that convention- 
al wave-equation migration images and migrates reflection seismic 
data only partially. Those examples demonstrate the power of the 
two-phase processing effort, an image ray tracing followed by depth 
mapping, to yield accurate depth sections. 9 refs. 


11636 Multiple reflections and head waves in the Gulf of Suez. 
Domenico, S.N. (Amoco Prod Co). Offshore Technol. Conf.; 2: 1119- 
1131(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

It has been demonstrated that first arrivals on individual 
seismic recordings along one northeast-southwest line in the north- 
ern portion of the Gulf of Suez can be used to obtain velocity-depth 
profiles in the vicinity of corresponding shotpoints. Such profiles 
show that velocity in subwater sediments increases nonlinearity from 
a value near water velocity at the water bottom. Depth and velocity 
of a high-velocity dipping layer underlying these sediments can be 
determined reliably from an associated head wave. 7 refs. 


11637 Buoy system for acquiring, processing and telemetering 
real time OCS oceanographic data. Lobecker, R.N.; Higley, P.D.; 
Cook, D.O. (Raytheon Environ and Oceanog r Serv, Portsmouth, 
RI. Offshore Technol. Conf.; 2: 1133- 1146(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A moored buoy instrument system has been developed to 
measure various subsurface parameters. The parameters sensed in- 
clude current speed, current direction, conductivity and temperature 
at different depths; and bottom pressure. Components of the moor- 
ing include: an anchor-power supply, sensor packages, a subsurface 
buoy housing a microprocessor, and telemetry transceiver, an oil- 
filled rubber hose serving as the strength member, and a surface- 
piercing mast surmounted by a telemetry antenna. This design mini- 
mizes stress on electrical wiring and provides a secure link through 
the air-water interface. 12 refs. 


11638 Micro-processor based system for oceanographic data 
gathering, analysis and recording. Alexander, E.; Hamilton, R.C. 
(Evans-Hamilton, Inc, Seattle, Wash). Offshore Technol. Conf.; 2: 
1147-1152(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Oceanographic and meteorological data gathering, analysis, 
and recording on offshore structures and drilling rigs has been 
accomplished in several ways in the past. Pure analog recording of 
parameters with no real time analysis being performed has been used 
extensively. Digital recording, with varying amounts of analysis, has 
recently come into widespread use. These systems have generally 
used a minicomputer to perform the data analysis and to control the 
data gathering and recording functions. A description is given of 
such a system that uses a small computer called a microprocessor to 
perform the data gathering, analysis, and recording functions. 


11639 Geophysical-geological exploration and evaluation of off- 
shore sand and gravel deposits. Nebrija, E.; Welkie, C.J.; Meyer, R.P. 
(Geophys and Polar Res Cent). Offshore Technol. Conf.; 2: 1187- 
1198(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

In the United States, there has been a search for offshore sand 
and gravel along the Atlantic coast off New England, the Gulf of 
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Mexico, the Pacific coast off California, and off Hawaii. Until now, 
there has been no effort to assess the offshore sand and gravel 
resources under western Lake Michigan, even though an early 
reconnaissance study showed gravelly and sandy bottoms common 
from the nearshore to about the 100 ft. isobath. A review is present- 
ed of the results of initial efforts to determine, through combined 
geophysical and geological exploration, the detailed lateral and 
vertical extent of these sands and gravels. 25 refs. 


11640 Progress of consolidation of a marine clay in Borneo. 
Gemeinhardt, J.P.; Kwong-Yan, W. (McClelland Eng). Offshore 
Technol. Conf.; 3: 1361- 1366(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

In conjunction with the design and installation of production 
platforms on the Continental Shelf off the coast of Borneo, soil 
borings were made through a Quaternary deltaic clay deposit that is 
up to 150 ft thick. Undrained shear strengths determined from 
samples were corrected for sample disturbance. These strengths 
were used to predict footing penetrations for a jack-up rig. A 
comparison of predicted and observed penetrations shows a close 
correlation, indicating that undrained shear strengths corrected for 
sample disturbance can be used in support of practical design deci- 
sions. This work is pertinent to offshore structures. 11 refs. 


11641 Texas ocean-bottom seismograph. Latham, G.; Donoho, 
P.; Griffiths, K.; Roberts, A.; Ibrahim, A.K. (Univ of Tex, Mar Sci 
Inst). Offshore Technol. Conf.; 3: 1467-1476(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Through the use of sophisticated micropower integrated cir- 
cuits operating near the limits of the present state of the electronic 
art, and through the use of event-triggered data recording, it has 
proved possible to construct a system whose cost and operating 
power consumption are very low compared with what has been 
possible for systems of earlier design. In particular, these factors, low 
cost and low operating power, make possible the development of 
ocean-bottom seismic networks, capable of continuous operation for 
periods up to several months, at a cost that is quite low in terms of 
the potential scientific return. Based on the results of these experi- 
ments, criteria have been developed for improved ocean-bottom 
seismic systems, and new systems capable of much more sophisticat- 
ed data acquisition and storage are under development. 8 refs. 


11642 Bathymetric mapping with Landsat: a practical approach. 
Warne, D.K. (Aust Natl Univ, Canberra). Offshore Technol. Conf.; 3: 
1485-1492(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A description is given of work which has concentrated on the 
development of a production oriented approach which utilizes both 
shipborne and satellite data collection supplemented by meteorologi- 
cal and tidal information. Test surveys off the north-east coast of 
Australia have verified that this approach, with its integration of 
Landsat data, interpretation and shipborne survey, is a viable survey 
method. 13 refs. 


11643 Method of placing explosive charges in marine seismic 
prospecting. Brander, I.R. (to Imperial Chemical Industries Ltd.). 
Canadian Patent 996,244. 31 Aug 1976. Filed date 9 Nov 1973. vp. 

A canister containing a charge of about 500 gm of powdered 
high explosive is projected through a tube every 7 seconds by a 
stream of water generated by a pump. A detonator with a delay of 
about 4 seconds is triggered by electric contacts so that the charge 
explodes at a depth near 15 m. 


11644 Kosmicheskie issledovaniya zemnykh resursov. (Space 
studies of the Earth’s resources). Khodarev, Yu.K.; Ziman, Ya.L. 
(eds.). Moscow; Izdatel’stvo Nauka (1976). 384p. 

This collection contains materials of the First All-Union 
Scientific-School Seminar on Space-Based Studies of the Earth. 
Discussions are presented about problems in scientific research in the 
area of developing methods and means for aerospace remote mea- 
surements of reflected solar and terrestrial formations for the pur- 
pose of studying natural resources. Results are given for a number of 
aero- and space experiments. Principles are presented for designing a 
space system for studying earth's resources, and the requirements for 
space apparatus and their orbits are listed. An examination is made of 
problems in law and international cooperation in the area of space- 
based studies of the earth. The collection is designed for specialists in 
the area of optical and radiophysical remote measurements and 
photography, cartographers, economists, computer specialists, and 
specialists in space research. 


ERA VOL. 4, NO. 5 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 9824, 9825, 9832, 9835, 11372, 
11373, 11374, 11640 


11645 (CONF-7710154—) Cretaceous carbonates of Texas and 
Mexico: applications to subsurface exploration. Report of investiga- 
tions No. 89. Bebout, D.G.; Loucks, R.G. (eds.). (Texas Univ., 
Austin (USA). Bureau of Economic Geology). 1977. 339p. Univ. of 
Texas, Austin. 

From 27. meeting of Gulf Coast Association of Geological 
Societies and Gulf Coast Section/Society of Economic Paleontolo- 
gists and Mineralogists; Austin, TX, USA (26 Oct 1977). 

The objective of this symposium was to bring together indi- 
viduals from universities and industry who have conducted research 
on Cretaceous carbonates, in order to accelerate communication, 
exchange ideas, and discuss differences of opinion; to emphasize 
subsurface carbonate studies to include outcrop investigations which 
provide insight into interpreting the subsurface; and to cover all 
aspects of carbonate studies, regional geological setting, facies and 
depositional environments, paleontology, and diagenesis. The papers 
and abstracts include studies of regional stratigraphy, facies and 
depositional environments, diagenesis, geochemistry, paleontology, 
seismic stratigraphy, porosity, and hydrocarbon production and eco- 
nomics. Some consider the subsurface exclusively; others, the out- 
cropping Cretaceous; and still others describe both the outcrop and 
the subsurface. The first extensive paper on Texas rudists, the 
dominant fossil of the Cretaceous, is included in this volume. A 
majority of the papers cover Cretaceous carbonates of South and 
Central Texas, while a few deal with carbonates of West Texas and 
Mexico. 


11646 Contrasting fracture models for granite under dynamic 
loading. Glenn, L.A. (Lawrence Livermore Lab., CA); Janach, W. J. 
Eng. Mater. Technol.; 100: No. 3, 287-293(Jul 1978). 

A "symmetric impact” experiment was used as the basis for 
comparing different models of the fracture mechanism in granite. 
Two different tensile fracture models were considered, but better 
results were obtained when both shear and tensile fracture were 
admitted. The combined model employs a fracture criterion based on 
static measurements of the tensile and triaxial compressive strength 
and emphasizes the role of bulking, which is related directly to the 
local rate of energy dissipation. It is shown that the behavior 
subsequent to incipient fracture has a major influence on the overall 
material responses. 


11647 Properties of Celtic Sea chalk. Davie, J.R.; Ehlers, C.J.; 
Antes, R.E. (McClelland Eng, Inc). Offshore Technol. Conf.; 3: 1381- 
1389(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Geotechnical investigation undertaken at the Kinsale Head 
Gas field in the Celtic Sea was discussed. Five-inch-diameter cores 
were recovered to a terminal penetration of 400 ft below the seafloor 
from two foundation borings drilled in a water depth of about 300 ft. 
Chalk extended continuously below 10-ft-thick surficial depoosits of 
sand and gravel. Laboratory tests were conducted on the chalk 
samples to determine chemical and physical properties, and labora- 
tory model techniques were developed to evaluate adhesion along a 
chalk-grout interface. 12 refs. 


11648 Foundation conditions in Outer Banks area offshore south- 
ern California. Mahmood, A.; Reifel, M.D. (McClelland Eng, Inc). 
Offshore Technol. Conf.; 3: 1401-1408(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The Outer Banks area of California Borderland region off- 
shore Southern California presents a challenging situation for investi- 
gation, design and installation of foundations for offshore structures. 
A significant portion of the area studied had slopes steeper than 5%. 
Rugged or uneven seabottom is also presented in several locations. 
The shallow subbottom materials likely to present significant prob- 
lems in the design or installation are organic silts and volcanic 
basalts. Shallow faulting is present and may prove significant in 
siting decisions. Liquefaction potential of organic silts and Quaterna- 
ry sands should be investigated further. 5 refs. 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 9893, 11297, 11613 


11649 (RHO-BWI-LD—3) Preparation of standard Umtanum 
sample by Battelle Northwest Laboratories. Hodge, C.E.; Grutzeck, 
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M.W. (Atomics International Div., Richland, WA (USA). Rockwell 
Hanford Operations). 25 Apr 1978. Contract EY-77-C-06-1030. 15p. 
Dep. NTIS, PC A02/MF AOl1. 

Sample collection and preparation of the Umtanum Flow 
basalt for geochemical testing are described. (LK) 


OCEANOGRAPHY 


REFER ALSO TO CITATION(S) 11332, 11359, 11378, 11379, 
11473, 11632, 11633, 11634, 11641, 11642 


11650 (NTIS/PS—78/0562) Remote sensing of the ocean. Part 
1. Physical, chemical, and geological properties. Volume 1. 1970— 
1975 (a bibliography with abstracts). Final report for 1970—1975. 
Brown, R.J. (National Technical Information Service, Springfield, 
VA (USA)). Jun 1978. 179p. NTIS PC NO1/MF NO1. 

The studies describe remote sensing methods as they are 
applied to ocean temperature, sea ice, marine biology, marine geolo- 
gy, and sound and light transmission. Techniques of measurement 
using radiometry, microwave spectroscopy, radar systems, infrared 
spectroscopy, and photography are described. These measurements 
are made from both aircraft and satellites. (This updated bibliogra- 
phy contains 173 abstracts, none of which are new entries to the 
previous edition.) 


11651 (NTIS/PS—78/0563) Remote sensing of the ocean. Part 
1, Physical, chemical, and geological properties. Volume 2. 1976—May 
1978 (a bibliography with abstracts). Final report for 1976—May 
1978. Brown, R.J. (National Technical Information Service, Spring- 
field, VA (USA)). Jun 1978. 81p. 

The studies describe remote sensing methods as they are 
applied to ocean temperature, sea ice, marine biology, marine geolo- 
gy, and sound light transmission. Techniques of measurement using 
radiometry, microwave spectroscopy, radar systems, infrared spec- 
troscopy, and photography are described. These measurements are 
made from both aircraft and satellites. (This updated bibliography 
contains 75 abstracts, 16 of which are new entries to the previous 
edition.) 


11652 (NTIS/PS—78/0564) Remote sensing of the ocean. Part 
2. Dynamics (a bibliography with abstracts). Final report for 1970— 
May 1978, Brown, R.J. (National Technical Information Service, 
Springfield, VA (USA)). Jun 1978. 147p. 

The studies include remote sensing methods as they are 
applied to ocean currents, wind sediment transport, ocean waves, sea 
states, and air water interactions. The various techniques of measure- 
ment using radiometers, lasers, radar, and microwave and infrared 
equipment are described. (This updated bibliography contains 141 
abstracts, 27 of which are new entries to the previous edition.) 


11653 (PB—278727) GEOSECS Atlantic radiocarbon and tri- 
tium results (Miami). Data report. Ostlund, H.G.; Dorsey, H.G.; 
Brescher, R. (Miami Univ., FL (USA). Rosenstiel School of Marine 
and Atmospheric Sciences). Dec 1976. 96p. (DR—S). NTIS PC 
A05/MF AO1. 

The GEOSECS program was planned around establishing an 
inventory of data for various geochemical parameters, primarily 
those that would function as tracers for the mixing and transfer 
processes in the bulk oceans. This Data Report lists the final results 
of all radiocarbon and tritium measurements at the laboratory on 
samples from the GEOSECS Atlantic Expedition. 


11654 (PB—279028) Marine-related research at MIT, 1977: in- 
cluding projects on marine resources, ocean utilization and coastal 
zone management. Passero, B. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Sea Grant Program). Jun 1977. 67p. (MITSG—77- 
12). NTIS PC A04/MF AOl1. 

Many research projects in departments throughout MIT in- 
vestigate topics interesting to the National Sea Grant Program, 
although only 12% of these projects are sponsored by Sea Grant. In 
keeping with Sea Grant's role as a focal point for the Institute's 
marine-related research, each year, Sea Grant issues this directory. 
This report lists current research projects by broad subject areas and 
includes a topic index. Topics covered include the following: Coastal 
zone management; Economics; Energy--power plants; Environment/ 
pollution; Living resources; Marine mineral resources; Ocean engi- 
neering; Oceanography; Technology and policy; Water resources. 


11655 Continental margins of south-western Indian Ocean. Del- 
teil, J.R.; Aquitaine, E.; Jacquart, G.; Damotte, B.; Segoufin, J. (Inst 
Fr du Pet). Offshore Technol. Conf.; 3: 1835-1841(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The three surveys confirm the known major structural fea- 
tures of the South-Western margin of the Indian Ocean, namely: (1) 
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the existence of the North-South axis of the Davie Ridge, (2) the 
presence of two deep basins, the South-Western Somali basin on the 
North-West of Madagascar and the central Mozambique basin, 
bounded on the West by the Mozambique Ridge. 9 refs. 


11656 Mesozoic seafloor spreading bordering conjugate continen- 
tal margins of angola and brazil. Cande, S.C.; Rabinowitz, P.D. 
(Columbia Univ, Lamont-Doherty Geol Obs, Palisades, NY). Off- 
shore Technol. Conf.; 3: 1869-1876(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The seaward edges of the Brazil and Angola-Gabon salt 
plateaus are defined by geophysical observations. Paleo-reconstruc- 
tion of the South Atlantic Ocean to the salt edges suggests that the 
salt was formed in one continuous basin. After the deposition of the 
salt, an eastward migration of the paleo-mid-ocean ridge axis of 
approximately 200km caused a major asymmetry in part of what is 
now the salt basins. Magnetic lineations are observed on the Sao 
Paulo Plateau, which form a pattern symmetrical about the center of 
the constructed salt basins. The axis of symmetry of the magnetic 
anomalies delineates the position of the extinct spreading axis. It is 
suggested that spreading between the time of early opening of the 
South Atlantic in the Valanginian and the time of the salt deposition 
and ridge crest jump in the latest Aptian. 21 refs. 


11657 Wave direction measurement by a single wave follower 
buoy. Middleton, F.H.; LeBlanc, L.R.; Sternberger, W.I. (Univ of 
RI, Kingston). Offshore Technol. Conf.; 2: 1153-1158(1978). (CONF- 
780505—). 


From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Description of a system for measuring the direction of ocean 
wave propagation, as well as wave height and period. The system 
employs a conventional wave-follower buoy, modified so as to 
provide compass, pitch, and roll signals in addition to the vertical 
component of buoy acceleration. The modifications are indicated. 
The pitch, roll, compass, and heave acceleration signals were all 
processed on the computer in the laboratory to provide a variety of 
results. This test condition was ideal in that the wind and wave 
conditions were changing steadily throughout the data recording 
process. The results presented include the wave height power spec- 
tral density, a polar tilt histogram for the buoy motion, and a family 
of polar plots of the average tilt angle in each 5$degree$ sector of 
azimuth of the buoy pitch/roll. 


11658 Horizontal spar wave direction monitoring buoy. Brainard, 
E.C. II. (Environ Devices Co). Offshore Technol. Conf.; 2: 1159- 
1164(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The equilibrium position of a center tethered buoyant spar 
buoy on the surface of the ocean is parallel to the crests of the wave 
train. This phenomenon has been used in the design of a wave 
direction monitoring buoy which permits reliable and inexpensive 
measurement of wave direction by an unattended buoy recording 
system when placed in a coastal or open ocean wave environment. 
The system design is discussed, with emphasis on the conceptual and 
operational aspect. Field tests are presented and discussed which 
a close correlation between measured and observed data. 5 
refs. 


11659 Seabottom soil properties and acoustic characteristics. 
Mahmood, A.; Hough, J.C. (McClelland Eng, Inc). Offshore Technol. 
Conf.; 3: 1353-1359(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Extensive work is reported on attempts relating acoustic 
response and nature of sediments. The available acoustics technol- 
ogy is being used successfully in engineering studies of the ocean 
floor. Five examples comparing acoustic records and soil boring data 
are presented. The examples show that broad, loosely structured 
correlations can be established for extrapolation of physical property 
data with the help of acoustics. It is concluded that such correlations 
= valuable in several types of studies for offshore development. 14 
refs. 


11660 Development of a bottom-hole device for offshore shear 
wave velocity measurement. Stokoe, K.H. II; Arnold, E.J.; Hoar, 
R.J.; Shirley, D.J.; Anderson, D.G. (Univ of Tex, Austin). Offshore 
Technol. Conf.; 3: 1367-1380(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

In situ testing to determine shear moduli of soil is presently 
not performed in offshore geotechnical investigations because of the 
lack of a production-type method. Limitations of existing onshore 
seismic methods which generally preclude the use of these methods 
in offshore investigations are discussed. When combined with labora- 
tory or empirical moduli, low-amplitude in situ moduli are shown to 
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be valuable in estimating in situ shear moduli at higher —— 
strains. As a result of this absence of valuable in situ moduli 
measurements offshore, the concept for a new borehole device with 
which such measurements can routinely be made is presented. Re- 
sults of studies performed to select these components along with 
ambient noise level measurements at the bottom of offshore borings 
are presented. 16 refs. 


11661 Recent developments in automated hydrographic and 
bathymetric survey systems in the national ocean survey. Hopkins, 
R.D.; Mobley, W.L. (Natl Ocean Surv). Offshore Technol. Conf.; 3: 
1493-1502(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The design and development of a new generation of hydro- 
graphic and bathymetric swath survey systems presently under 
development. The Bathymetric Swath Survey System merges sever- 
al recent developments in instrumentation into a system that will 

rovide a quantum step forward in the art of bathymetric and 
ead survey techniques. New instrumentation--a high reso- 
lution multibeam swath sonar, a Heave-Roll-Pitch sensor, real-time 
tide telemetry instrumentation, as well as navigation sensors and a 
powerful minicomputer--will form the core of system hardware. 
Software will sample all of the various sensors and provide for vessel 
navigation, sonar beam vertical depth and position determination, 
continuously-zoned real-time tide correction, and real-time bathy- 
metric contour graphics, as well as archived raw sensor data. 2 refs. 


11662 Storm wave kinematics. Forristall, G.Z.; Ward, E.G.; 
Borgman, L.E.; Cardone, V.J. (Shell Dev Co). Offshore Technol. 
Conf.; 3: 1503-1514(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The usual method of calculating design hydrodynamic forces 
on a template-type structure involves the prediction of water particle 
velocities and accelerations from a design wave height and period. 
The forces on elements are then calculated from that description of 
the wave kinematics. Comparisons of measured velocities with those 
predicted by unidirectional theories commonly used in design prac- 
tice showed considerable scatter and a bias toward overprediction. 
However, velocity statistics and spectra predicted using directional 
spectral concepts and linear theory compared satisfactorily with the 
data. 17 refs. 


11663 Statistics of hurricane waves in the Gulf of Mexico. Ward, 
E.G.; Borgman, L.E.; Cardone, V.J. (Shell Dev Co). Offshore Tech- 
nol. Conf.; 3: 1523-1536(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

The results of an extensive study of hurricane generated 
waves in the Gulf of Mexico are reported. The study included 
hindcasting a number of historical hurricanes and the statistical 
interpretation of the hindcast wave data to determine maximum 
wave heights throughout the OCS of the central and western Gulf of 
Mexico. Hurricanes were hindcast using the directional wave spectra 
model previously reported. This work emphasizes the interpretation 
of historical hurricane hindcasts. 24 refs. 


11664 Gulf of Mexico rare wave return periods. Haring, R.E.; 
Heideman, J.C. (Exxon Prod Res Co). Offshore Technol. Conf.; 3: 
1537-1550(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Estimates of rare wave heights and crest heights in the Gulf 
of Mexico were derived from the Ocean Data Gathering Program 
hindcasts of twenty-two severe hurricanes affecting the Gulf since 
1900. Results vary little between the sectors of the Gulf of Mexico 
investigated, but there is some fluctuation on a site-by-site basis 
relative to composite sector values. Rare wave heights are not 
sharply focused by direction. Wave height results are not strongly 
influenced by the statistical method used, but crest height results are. 
Results provide a basis for evaluation of platform design wave 
criteria in the Gulf of Mexico. This work is pertinent to offshore 
structures. 15 refs. 


11665 On maximum wave heights of severe seas. Silveria, W.A.; 
Brillinger, D.R. (Oceanroutes, Inc). Offshore Technol. Conf.; 3: 1563- 
1568(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Report of a continuing development effort aimed at under- 
standing the statistics of severe seas, presents a new development of 
the statistical distribution of extreme wave amplitudes in which no 
restrictions limit applicability. This study provides functional formu- 
lation for the extreme value solution of the general stationary case, 
specific expressions for the stationary Gaussian case, and a method 
for obtaining specific equations for non-Gaussian wave states. It is 
shown that extreme wave crests are independent of spectral shape in 
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the Gaussian case, but that extreme wave heights are not. It is 
concluded that new advances in extreme value theory are providing 
a new understanding of severe seas. This work is pertinent to 
offshore structures. 11 refs. 


11666 Comparison of measured and predicted ocean wave kine- 
matics. Ohmart, R.D.; Gratz, R.L. (Cont Oil Co). Offshore Technol. 
Conf.; 3: 1947-1957(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Measured surface profiles and wave induced horizontal parti- 
cle velocities and accelerations are compared with predictions based 
on linear and Stokes Sth order wave theories and on both the 
symmetric and irregular forms of Stream function wave theory. 
Stream function and Stokes wave theories yielded identical results 
for the wave conditions studied. Except for the highest waves, there 
is little difference in the correlation of measured kinematics and 
predictions based on linear and Stokes theories. Overall, the irregu- 
lar Stream function theory provides the best fit to the data. 14 refs. 


11667 Variations of waves and currents in storms in the North 
Sea. Freeman, J.C. (Inst for Storm Res, Houston, Tex). Offshore 
Technol. Conf.; 3: 1959-1966(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

POhysical characteristics and the direction of the prevailing 
strong winds leads to a great geographical variation in the expected 
extreme values of waves and currents. Further variation is caused by 
the fact that an extreme storm in middle latitudes has a typical small 
scale variation that is usually ignored. This feature has some of the 
characteristics of a hurricane in that it is an intense vortex caused by 
strong convergence and rising moist air. Since this vortex is embed- 
ded in an already well developed low cell in middle latitudes and is 
cold it is not isolated and easy to identify like a hurricane. | ref. 


11668 Some aspects of extreme wave prediction related to climat- 
ic variations. Resio, D.T. (US Army Eng Waterw Exp Stn, Vicks- 
burg, Miss). Offshore Technol. Conf.; 3: 1967-1980(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Results from recent climate investigations indicate that signifi- 
cant climatic variations occur over periods of time which may be 
small compared to the design life of a structure. A procedure is 
developed for quantifying the effects such variations produce in the 
expected distribution of extreme wave heights. Wave height distribu- 
tions from hindcasts indicate that this modification to the conven- 
tional treatment of extremes can lead to significantly different esti- 
mates for wave heights associated with a given recurrence interval. 
22 refs. 


11669 Movement of sand waves in lower Cook Inlet, Alaska. 
Bouma, A.H.; Hampton, M.A.; Rappeport, M.L.; Whitney, J.W.; 
Teleki, P.G.; Orlando, R.C.; Torresan, M.E. (US Geol Surv, Wash- 
ington, DC). Offshore Technol. Conf.; 4: 2271-2284(1978). (CONF- 
780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Geologic environmental studies in lower Cook Inlet, Alaska, 
indicate that in addition to earthquake accelerations, nuees ardentes 
from volcanic eruptions, and shallow gas, the only other significant 
potential geologic hazard is that associated with sand motion and 
migration of bedforms found in the central part of this area. Four 
major size groups of bedforms have been observed. High-resolution 
seismic profiling and side-scan sonar with accurate Mini-Ranger 
positioning were used to map two areas in detail. Scanning electron 
microscopic examinations of surface textures of quartz grains imply 
that there is no substantive net transport of grains. 31 refs. 


11670 Surface and shallow subsurface geology of Texas sub- 
merged lands. Morton, R.A.; McGowen, J.H.; Berryhill, H.L. Jr.; 
Holmes, C.W. (Univ of Tex, Austin). Offshore Technol. Conf.; 4: 
2285-2292(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

A comprehensive geological investigation is being conducted 
of Texas-owned submerged lands which include the bays, lagoons, 
and inner continental shelf extending from the Gulf shoreline sea- 
ward for 10.3 miles. Data collection consists of 6700 bottom sedi- 
ment samples and 4100 nautical miles of high-resolution seismic 
reflection profiles. Sediment samples were subsampled for textural 
and geochemical analyses and descriptions of benthic fauna. Practi- 
cal applications include delineation of (1) potentially active faults 
and shallow diapiric structures, (2) high concentrations of heavy 
metals, (3) biologically productive areas, (4) bottom substrates with 
markedly different engineering properties and (5) environmental 
assessment of pollutants in the shelf and estuarine systems. 17 refs. 
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11671 Environmental hazards on the Atlantic outer continental 
shelf of the United States. Folger, D.W.; Butman, B.; Knebel, H.J. 
(US Geol Surv, Washington, DC). Offshore Technol. Conf.; 4: 2293- 
2306(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Since 1974, the U.S. Geological Survey (USGS), in coopera- 
tion with the U.S. Bureau of Land Management (BLM), has been 
conducting environmental studies on the Atlantic continental margin 
and in the Gulf of Mexico. The studies have been carried out in 
anticipation of imminent petroleum exploration and development on 
the Atlantic Outer Continental Shelf and continued activity on the 
Texas Outer Continental Shelf and — slope. This study concerns 
work within the Georges Bank area off the New England States and 
poe Baltimore Canyon Trough area off the Middle Atlantic States. 25 
refs. 


11672 Quantitative study of slope instability in the Gulf of 
Alaska. Hampton, M.A.; Bouma, A.H.; Carlson, P.R.; Molnia, B.F.; 
Clukey, E.C.; Sangrey, D.A. (US Geol Surv, Washington, DC). 
Offshore Technol. Conf.; 4: 2307-2318(1978). (CONF-780505—). 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

Large submarine sediment slides occur on the continental 
shelf and upper continental slope in the Gulf of Alaska. Detailed 
geological and geotechnical studies of five individual slides point out 
the significant controls on slope instability. For two slides on the 
upper continental shelf adjacent to the Kodiak shelf in the western 
Gulf, removal of slope support by faulting, augmented by seismic 
ground accelerations and possibly tectonic slope steepening, control 
sediment failure. In the northeastern Gulf, slides on the Copper 
River prodelta, in Kayak Trough, and off Icy Bay - Malaspina 
Glacier occur because the sediments are underconsolidated due to 
high sedimentation rates, and because of seismic accelerations and 
wave loading. 25 refs. 


11673 Mineral deposits of the deep-ocean floor. Emery, K.O.; 
Skinner, B.J. (Woods Hole Oceanographic Inst; Yale Univ). Mar. 
Min.; 1: No. 1-2, 1-71(1977). 

Speculation and deduction about the limits and diversity of 
mineral deposits in the ocean are reviewed within the framework of 
the control exerted by plate tectonics on the composition of the 
ocean floor and continental margins. Continental rises and marginal 
basins, concentrated at converging plate margins and continental 
margins, are the chief potential sites for deep-water oil and gas 
deposits. Continental margins of translation are poor prospects for 
economic deposits of metals or petroleum. No economic placer 
deposits are likely in any deep-ocean environment. However, chemi- 
cally precipitated ferro-manganese nodules are widespread. 1 dia- 
gram, | graph, 12 maps, 303 references, 1 table. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


11674 Sharpening stellar images: real-time phase correction has 
permitted a ground-based telescope to overcome atmospheric distor- 
tion. Buffington, A.; Crawford, F.S.; Pollaine, S.M.; Orth, C.D.; 
Muller, R.A. (Univ. of California, Berkeley). Science; 200: No. 4341, 
489-494(5 May 1978). 

Atmospherically induced phase perturbations have for years 
limited the resolution of large optical astronomical telescopes. A 
prototype telescope system with six movable elements has success- 
fully corrected these phase perturbations. This use of real-time image 
sharpening has restored stellar images to the diffraction limit (in one 
dimension) for 30-centimeter telescope. The double-star image pre- 
sented indicates that the bulk of the atmospherically induced wave- 
front phase change occurred within 2 kilometers of the telescope. 
This implies that, at least for conditions similar to those of our 
measurement, real-time correction can be accomplished simulta- 
neously for a region at least several arc seconds in angular size. With 
the present apparatus the technique should be practical for objects as 
dim as fifth magnitude, and with improvements the technique holds 
the promise of active image restoration for objects as dim as ninth 
magnitude. 


COSMIC RADIATION 


11675 (CRN-HE—76-25) Contribution to the study of the nucle- 
ar interactions, mean free-path and fragmentation of the M-group 
(6< =Z< =9) cosmic heavy ions by the study of high energy carbon 
12C, nitrogen ‘*N and oxygen '°O (0.25, 1.05 and 2.1 GeV/nucleon 
accelerated at the Lawrence Berkeley Laboratory). Kaiser, R. (Stras- 
bourg-1 Univ., 67 (France). Centre de Recherches Nucleaires; Stras- 
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bourg-1 Univ., 67 (France)). 1976. 363p. (In French). Dep. NTIS 
(US Sales Only), PC A17/MF AO1. 

Thesis. 

The opportunity to participate to the development program 
"Heavy Ions’ started in 1971 at the Lawrence Berkeley Laboratory’ 
to dispose therefore of the first high energy heavy ion beam, enabled 
to avoid the inherent diffiqylties related to the cosmic heavy ion 
study, difficulties encountere&® in numerous experiments by the 
means of stratospheric balloons, in satellite and with proton and 
alpha particle accelerators. It has therefore been possible to amelio- 
rate considerably the experimental methods and to give a contribu- 
tion to the study of the nuclear interactions, mean free path and 
fragmentation of the M-group (6<=Z<=9) cosmic heavy ions in 
the energy range 2 GeV/Nucleon, by experimental determination of 
nuclear interaction cross sections, therefore of mean free path and 
above all of fragmentation of the incident heavy ion with the target 
nucleus, according to a direct processus, compatible in energy with 
the cosmic radiation and by a really simplified way. A theoretical 
approach based on the Glauber’s theory starting with the nucleon- 
nucleus elastic scattering amplitude gave good results concerning the 
comparison between the theoretical and experimental elastic, inelas- 
tic and total cross sections and mean free paths. Two concepts 
related to the high energy multiple particle nuclear interaction 
theory, the limiting fragmentation and the factorization of the total 
cross sections have been verified as well. 


11676 (N—78-14981) Ultra-heavy cosmic rays: theoretical impli- 
cations of recent observations. Blake, J.B.; Hainebach, K.L.; 
Schramm, D.N.; Anglin, J.D. (Aerospace Corp., El Segundo, CA 
(USA)). 15 Dec 1977. Contract NGL-14-001-006. 37p. (NASA-CR— 
155512; ATR—78(9461)-2). NTIS PC A03/MF AO1. 

Extreme ultraheavy cosmic ray observations (Z greater or 
equal 70) are compared with r-process models. A detailed cosmic 
ray propagation calculation is used to transform the calculated 
source distributions to those observed at the earth. The r-process 
production abundances are calculated using different mass formulae 
and beta-rate formulae; an empirical estimate based on the observed 
solar system abundances is used also. There is the continued strong 
indication of an r-process dominance in the extreme ultra-heavy 
cosmic rays. However it is shown that the observed high actinide/Pt 
ratio in the cosmic rays cannot be fit with the same r-process 
calculation which also fits the solar system material. This result 
suggests that the cosmic rays probably undergo some preferential 
acceleration in addition to the apparent general enrichment in heavy 
(r-process) material. As estimate also is made of the expected relative 
abundance of superheavy elements in the cosmic rays if the anoma- 
lous heavy xenon in carbonaceous chondrites is due to a fissioning 
superheavy element. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


11677 (N—78-14970) Cygnus A at 99 GHz: observations of the 
three principal components and interpretation of the central source. 
Hobbs, R.W.; Maran, S.P.; Kafatos, M.; Brown, L.W. (National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center). Nov 1977. 17p. (NASA-TM—78068; 
X—685-77-272). NTIS PC A02/MF AO1. 

The three principal emission components of Cygnus A were 
observed at 99 GHz, the highest frequency at which radio measure- 
ments of this source have been accomplished. The observations 
show no definite indication of a high-frequency cutoff in the spec- 
trum of the compact central component. This lack of cutoff may 
perhaps be attributed to an optically thin synchrotron source that 
peaks at a frequency of several hundred GHz. 


SOLAR PHENOMENA 


11678 (AD-A—053121) Solar H-alpha flare atlas based on 
NOSC videometer data. Technical document. Argo, P.E.; Loomis, W. 
(California Univ., Davis (USA). Dept. of Land, Air, and Water 
Resources). 5 Jan 1978. 105p. (NOSC/TD—140). NTIS PC A06/ 
MF AOl1. 

A solar flare measuring system, developed by this center and 
employing semiautomated computer-video techniques, was used in a 
flare patrol network to study fine temporal structure during optical 
flares and to afford direct comparison with both radio and x-ray 
data. Flare data collected between January 1971 and June 1974 are 
presented, comprising both a summary of peak area, brightness, and 
times = well as more complete time history profiles on an event-by- 
event basis. 


11679 (AD-A—053167) High-resolution solar radio activity in- 
vestigations. Environmental research papers. Straka, R.M. (Air Force 
Geophysics Lab., Hanscom AFB, MA (USA)). 8 Nov 1977. 44p. 
(AFGL-TR—77-0247; AFGL-ERP—613). NTIS PC A03/MF AOl. 

The study of cm-mm wavelength radio emission from solar 
active regions to find flare/proton flare predictors was the task of 
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AFGL’s In-House Work Unit 46430302, High Resolution Solar 
Activity Investigations. By use of mapping data from several large 
radio telescopes, the multi-wavelength active region data was evalu- 
ated for significant prediction parameters. A statistical examination 
of 681 solar-region measurements obtained at wavelengths of 9.1 cm 
(Stanford), 8 mm (AFCRL), and 3 mm (Aerospace) from 1968 to 
1970 was made and related to 25 proton events. Of the 21 different 
correlation parameters evaluated, the apparent 3-mm flux density, 
particularly when it exceeded 10 s.f.u., provided the best indication 
that a region would produce a proton flare. Results of the 21 August 
1975 proton-flare observations using the 120-ft Haystack radioteles- 
cope at 3.8 cm are discussed. The solar region involved had a low, 
and decreasing, brightness temperature before it flared, and not the 
polarization variations often seen prior to flares. The noise power 
spectrum analysis of active-region temperature and polarization vari- 
ations is described. A significant power component was found at 43 
mHz (23 sec period) in preflare polarization variations; no such 
component was found for preflare temperature. Recommendations 
for future areas of investigation using high-resolution solar radio 
instrumentation are suggested. 


11680 (AD-A—053301) Final technical report on contract 
N00014-69-A-0200-5004 and N00014-76-C-0147. Report for 1 April 
1971—30 November 1977. White, R.S. (California Univ., Riverside 
(USA). Inst. of Geophysics and Planetary Physics). Feb 1978. Con- 
tracts N00014-76-C-0147;N00014-69-A-0200. 14p. (IGPP-UCR—78- 
3). NTIS PC A02/MF AO1. 

No abstract available. 


11681 (N—78-14980) Radial variation of corotating energetic- 
particle streams in the inner and outer solar system. Vanhollebeke, 
M.A.I1.; Mcdonald, F.B.; Trainor, J.H.; Vonrosenvinge, T.T. (Na- 
tional Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Dec 1977. 43p. (NASA- 
TM—78040). NTIS PC A03/MF AOl1. 

The radial gradient of long-lived, corotating energetic parti- 
cle streams was measured using observations of .9 to 2.2 MeV 
protons from Helios 1 and 2, IMP 7, Pioneer 10 and Pioneer 11. A 
positive gradient of approximately 350% per AU, is found between 
.3 AU and 1 AU. Between 1 AU and some 3-5 AU, the gradient is 
variable with an average value of 100% per AU which is consistent 
with earlier statistical results. A comparison between measurements 
at 9 AU and approximately 4 AU shows a negative gradient which is 
variable from -40 to -100% per AU. Possible solar latitudinal effects 
on these gradient studies are also discussed. Using solar wind and 
magnetic field data from Helios 1 between 1 AU and .3 AU, the 
relation between corotating energetic particle events in the inner 
solar system and the interplanetary medium is examined. It is found 
that the energetic particles are contained inside the high speed solar 
wind stream in a region adjacent to the interaction region between 
low speed and high speed streams. 


11682 (PB—280731) Solar—geophysical data number 402, Feb- 
ruary 1978. Part I. Prompt reports. Data for January 1978—Decem- 
ber 1977. Coffey, H.E. (National Geophysical and Solar-Terrestrial 
Data Center, Boulder, CO (USA)). Feb 1978. 134p. (SGD—402-PT- 
1). NTIS PC A07/MF AOl1. 

This prompt report provides data for January 1978 on alert 
period, daily solar indices, solar flares, solar radio waves, solar x-ray 
radiation, coronal holes, spacecraft observations, inferred IP magnet- 
ic field polarities, mean solar magnetic field and solar wind measure- 
ments. It also provides data for December 1977 on daily solar 
activity center, sudden ionospheric disturbances, solar radio waves, 
cosmic rays, geomagnetic indices, and radio propagation indices. 


11683 (PB—280732) Solar—geophysical data number 402, Feb- 
ruary 1978. Part II. Comprehensive reports. Data for August 1977— 
July 1977 and miscellanea. Coffey, H.E. (National Geophysical and 
Solar-Terrestrial Data Center, Boulder, CO (USA)). Feb 1978. 69p. 
(SGD—402-PT-2). NTIS PC A04/MF AO1 

This comprehensive report for August 1977, July 1977 and 
Miscellaneous data provides data on active regions, synoptic solar 
maps, solar flares, solar radio waves, energetic solar particles and 
plasma, synoptic chart, abbreviated calendar record, regional flare 
— spectral observations Weissenau, cosmic rays and solar x-ray 
radiation. 


11684 (PB—280733) Solar—geophysical data number 402, Feb- 
ruary 1978. Supplement. Explanation of data reports. (National Geo- 
physical and Solar-Terrestrial Data Center, Boulder, CO (USA)). 
Feb 1978. 92p. (SGD—402-SUPPL). NTIS PC A05/MF AO1. 

This supplement contains the description and explanation of 
the data in the monthly publication, Solar-Geophysical Data, com- 
piled by the National Geophysical and Solar-Terrestrial Data Center 
(NGSDC) in Boulder, Colorado, USA. Solar-Geophysical Data is 
intended to keep research workers abreast on a timely schedule of 
the major particulars of solar activity and the associated interplan- 
etary, ionospheric, radio propagation and other geophysical effects. 
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11685 (PB—281811) Solar—geophysical data number 403, 
March 1978. Part I. Prompt reports. Data for February 1978— 
January 1978. Coffey, H.E. (National Geophysical and Solar-Terres- 
trial Data Center, Boulder, CO (USA)). Mar 1978. 15ip. (SGD— 
403-Pt-1). 

This prompt report provides data for February 1978 on alert 
period, daily solar indices, solar flares, solar radio waves, solar x-ray 
radiation, coronal holes, solar wind measurements, inferred IP mag- 
netic field polarities, and mean solar magnetic field. It also provides 
data for January 1978 on daily solar activity center, sudden ionos- 
pheric disturbances, solar x-ray radiation, solar radio waves, cosmic 
rays, geomagnetic indices, and radio propagation indices. 


11686 (PB—281812) Solar—geophysical data number 403, 
March 1978. Part II. Comprehensive reports. Data for September 
1977—August 1977 and miscellanea. Coffey, H.E. (National Geo- 
physical and Solar-Terrestrial Data Center, Boulder, CO (USA)). 
Mar 1978. 70p. (SGD—403-Pt-2). 

This comprehensive report for September 1977, August 1977 
and Miscellaneous data provides data on active regions, synoptic 
solar maps, solar flares, solar radio waves, energetic solar particles 
and plasma, synoptic chart, abbreviated calendar record, regional 
flare index, solar radio waves, and geomagnetic indices. 


COSMOLOGY 


11687 (N—78-14238) Analysis of gravitational antenna noise 
with the equivalent circuit. Pallottino, G.V. (Laboratorio di Ricerce e 
Technologia per lo Studio del Plasma nello Spazio, Frescati (Italy)). 
Feb 1977. 64p. (LPS—77-3). NTIS PC A04/MF AOl1. 

Various components of gravitational wave antenna noise 
were analyzed: contributions from the system antenna-piezoelectrics, 
preamplifier contributions, and contributions from the data digital- 
ization. Also considered are uncertainty effects in convection with 
the quantized nature of energy and the consequences of the indeter- 
minacy principle. The various noise contributions are subdivided 
into white noise, that is, noise with constant spectrum in the observa- 
tion band, and into resonant noise, that is, noise with Lorentz 
spectrum centered around the antenna resonance. 


11688 (N—78-14284) Electrical equivalent circuits of multiple- 
sensor gravitational-wave antennas. Pallottino, G.V.; Pizzella, G. 
(Laboratorio di Ricerce e Technologia per lo Studio del Plasma 
nello Spazio, Frescati (Italy)). Mar 1977. 38p. (LPS—77-9). NTIS 
PC A03/MF AOl. 

The electrical equivalent circuit of a Weber gravitational 
wave antenna was derived for various longitudinal normal modes, 
using the Lagrangian formulation. The analysis was applied to the 
antenna without piezoelectric ceramics, and to the antenna with one 
or more ceramics operated both in passive and in active mode. 
Particular attention was given to the dissipation problem in order to 
obtain an expression of the overall merit factor that is directly 
related to the physics of the actual dissipation processes. The results 
were applied to an example in which two ceramics are used: one for 
calibrating the antenna and the other to observe its motion. The 
value of the physical parameters and of the pertinent parameters of 
the equivalent circuit for the small and the intermediate antennas 
(predicted) are given in the appendix. 


11689 (N—78-14285) Optimization of the piezoelectric trans- 
ducer for a cryogenic gravitational wave antenna. Bordoni, F.; Pallot- 
tino, G.V.; Pizzella, G. (Laboratorio di Ricerce e Technologia per lo 
Studio del Plasma nello Spazio, Frescati (Italy)). Apr 1977. 6p. 
(LPS—77-11). NTIS PC A02/MF AO1. 

The sensitivity of a gravitational wave antenna, Weber type, 
depends on the characteristics of the cylindrical bar, the piezoelec- 
tric transducer, and the electronic amplifier. For a given bar it is 
possible to obtain the highest sensitivity by a proper choice of the 
total number of piezoelectric ceramics employed and of the number 
of the FETs used in the preamplifier. The optimization for the 
intermediate cryogenic bar gives a sensitivity of 11 GPU at 4.2 K. 
This sensitivity is obtained with two ceramics GULTON 1408 in 
parallel and a 4 FET preamplifier. 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 11682, 11685, 11706 


11690 (N—78-19016) Low-speed impact phenomena and orbital 
resonances in the moon- and planet-building process. Semiannual 
report. Chapman, C.R. (Planetary Science Inst., Tucson, AZ 
(USA)). 30 Dec 1977. Contract NASW-2909. 73p. (NASA-CR— 
155310). NTIS PC A04/MF AOl1. 

A simulation of collisional and gravitational interaction in the 
early solar system generates planets approximately 1000 km in diam- 
eter from an initial swarm of kilometer-sized planetesimals. The 
model treats collisions according to experimental and theoretical 
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impact results (such as rebound, cratering, and catastrophic fragmen- 
tation) for a variety of materials whose parameters span plausible 
values for early solid objects. The small planets form in approximate- 
ly 1000 yr, during which time most of the mass of the system 
continues to reside in particles near the original size. The simulation 
is terminated when the random motion of the largest objects is of 
smaller dimension than their collision cross sections. The few 1000- 
km planets may act as seeds for the subsequent, gradual, accretional 
growth into full-sized planets. 


11691 Isotopes of light noble gases in meteorites, Earth and the 
atmosphere. I. Primary He, Ne, and Ar in meteorites. Tolstikhin, I.N.; 
Khabarin, L.V. pp 78-102 of Razvitie i primenenie methodov yader- 
noi geokhronologii. Shukolyukov, Yu.A. (ed.). Leningrad; 
Izdatel’stvo Nauka (1976). 

A hypothesis is made about a single source of primary helium 
and neon on the basis of a detailed analysis of contemporary data on 
the distribution of noble gases and their isotopes in meteorites. The 
(*He/?°Ne)/sub prim/ ratio in all space objects is approximately 
constant (when measuring isotope concentration by a factor of 10°) 
and can be taken as equal to 500. Carbonaceous chondrites have 
been shown to be the only petrological type of meteorites that can 
maintain quantities of nonradiogenic isotopes which are observable 
in the Earth’s atmosphere. Estimates are made of possible primary 
noble gases, including helium, in the Earth's matter. An examination 
is made of the isotope composition of primary helium in carbona- 
ceous chondrites; the ratio (*He/*He)/sub prim/ = 3 . 10~* is seen 
as the closest ratio to the true one. 74 references, 9 figures, 4 tables. 


11692 Isotopes of light noble gases in meteorites, Earth and the 
atmosphere. II. A simple model of terrestrial degassing. Tolstikhin, 
I.N.; Khabarin, L.V.; Azbel, Ya. pp 103-121 of Razvitie i primen- 
enie methodov yadernoi geokhronologii. Shukolyukov, Yu.A. (ed.). 
Leningrad; Izdatel’stvo Nauka (1976). 

An examination is made of a quantitative model of terrestrial 
degassing which describes the following event: during its formation 
the Earth had initial concentrations of primary isotopes of the noble 
gases and radioactive elements; at the same time an accumulation of 
radiogenic isotopes was begun; in time the gases escaped terrestrial 
matter and became a component of the atmosphere; the isotopes *He 
and *He continuously left the atmosphere and dissipated into space 
at various rates of dissipation; in addition, *He was being continually 
formed in the atmosphere. A comparison of computed values with 
the most reliable observations indicated that primary helium, cap- 
tured by our planet during its accretion, could have been retained 
within the interior of the earth. The modern-day flow of primary 
“He into the atmosphere is estimated as 1.7 x 10° at/cm? sec, and that 
of *He, 50 at/cm’ sec. The contribution by *He, released during 
degassing, apparently exceeds by an order of magnitude the contri- 
bution of all of the other sources of this isotope in the atmosphere. 
This circumstance makes it possible to obtain a balance of helium 
isotopes in the atmosphere on the basis of the thermal mechanism of 
dissipation alone. 46 references, 3 diagrams, 2 tables. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 11682, 11702, 11703, 11704 


11693 (AD-A—051718) The response of atmospheric and lower 
ionospheric layer structures to gravity waves. Interim report. Chiu, 
Y.T.; Ching, B.K. (Aerospace Corp., El Segundo, CA (USA). Ivan 
A. Getting Labs.). 6 Feb 1978. Contract F04701-77-C-0078. 26p. 
NTIS PC A03/MF AOl1. 

Solution was made of the linear and quasi-linear problems of 
the density response of a neutral or ionospheric layer structure of 
arbitrary density profile to gravity wave perturbations in the back- 
ground atmosphere. It is shown that the density response of the 
bottomside of the structure is of larger amplitude than the topside, 
whereas the general magnitude of the density response depends on 
the relative sharpness of the layer density gradient in comparison to 
the gradient of background atmosphere stratification. The sharper 
the layer gradient, the larger the layer density response. Interpreta- 
tion and application of our results to the ozone and atomic oxygen 
layers, the sporadic-E layer and to the D and E regions of the 
ionosphere are discussed. 


11694 (AD-A—052841) Ion cyclotron waves generated by an 
ionospheric barium injection. Interim report. Koons, H.C.; Pongratz, 
M.B. (Aerospace Corp., El Segundo, CA (USA). Space Physics 
Lab.). 13 Mar 1978. Contract F04701-77-C-0078. 24p. NTIS PC 
A02/MF AOl1. 

A shaped-charge barium plasma-injection experiment was 
performed in June 1976 at the ERDA Kauai Test Facility. The 
barium was injected perpendicular to the geomagnetic field at an 
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altitude of 450 km. The second stage of the rocket, located approxi- 
mately 1.2 km from the point of detonation, contained a payload to 
measure dc and ac electric fields using a dual spherical-probe anten- 
na. A variety of plasma waves were detected for approximately 20 
sec following the detonation. The initial impulse generated ion 
cyclotron waves at the Ba*, O2*, Al*, OH*, and O* gyrofrequencies. 
This was followed by a time period during which ion cyclotron 
waves were observed in passbands between the barium gyrofre- 
quency harmonics up to the oxygen gyrofrequency. At the high- 
frequency end of this range the spectrum is essentially continuous, 
i.e., similar to an ion sound wave spectrum. 


11695 (AD-A—053154) Chatanika model of the high-latitude 
ionosphere for application to hf propagation prediction. Final report, 1 
January—30 September 1977. Vondrak, R.R.; Smith, G.; Hatfield, 
V.E.; Tsunoda, R.T.; Frank, V.R. (SRI International, Menlo Park, 
CA (USA)). Jan 1978. Contract F19628-77-C-0102. 158p. NTIS PC 
A08/MF AO1. 

Electron density measurements made with the incoherent- 
scatter radar at Chatanika, Alaska have been used to obtain a 
synoptic model of the high-latitude ionosphere. This Chatanika 
model is a modification of the RADC-POLAR model developed by 
Elkins and coworkers for use in raytracing codes for hf propagation 
prediction. Because the existing RADC model was derived from a 
larger and more geographically extensive data base than that used in 
this study, many of its features have been retained in the new model. 
The major modification that we made was an improved specification 
of the auroral E-layer and the altitude interval between the E and F 
regions. This region sometimes acts as a duct in which hf signals may 
travel for great distances without traversing the D region, where 
most absorption occurs. 


11696 (AD-A—053231) Studies of the disturbed upper atmos- 
phere utilizing rocketborne instrumentation. Final report, 1 March 
1974—1 November 1977. Baker, K.D.; Howlett, L.C.; Baker, D.J.; 
Jensen, L.L. (Utah State Univ., Logan (USA). Space Science Lab.). 
Oct 1977. Contract F19628-74-C-0130. 46p. NTIS PC A03/MF AO1. 

This report contains summaries, with reference to technical 
reports, describing development and use of fourteen rocket payloads 
to investigate ionospheric parameters and new techniques of mea- 
surement. Additionally, theoretical studies were undertaken in the 
laboratory to assist in interpretation of measurements. This report 
details experiments conducted, instrumentation, and results of these 
efforts. 


11697 (AD-A—053232) Effects of non-thermal electrons on the 
morphology of the top-side ionosphere. Final report, 1 December 
1976—30 November 1977. Kanal, M. (Lowell Univ., MA (USA). 
Research Foundation). Nov 1977. Contract F19628-77-C-0065. 35p. 
(ULRF—385/CAR). NTIS PC A03/MF AO1. 

This report contains a summary of the study of hyperthermal 
electron transport in the temperate, the precipitation and the polar 
regions of the top-side ionosphere. It accounts for the electron 
energy loss to the neutral atmospheric species and the continuous 
loss to the ambient thermal plasma. The pitch angle scattering of 
hyperthermal electrons by the neutral species and ambient plasma is 
taken into account. A basic equation of transport, analogous to the 
Boltzmann equation, was derived to obtain the distribution function. 
A discovery of a variational principle was made to deal with the 
empirically fitted data of the scattering experiments. A complete set 
of models was arrived at to treat the aforementioned three regions of 
the top-side ionosphere. 


11698 (AD-A—053256) The physics and the chemistry of NRL 
master code for the disturbed E and F regions. Memorandum report. 
Ali, A.W. (Naval Research Lab., Washington, DC (USA)). Mar 
1978. 54p. (NRL-M—3732). NTIS PC A04/MF AO1. 

The detailed Physics and the Chemistry of NRL Master Code 
for the Deionization Phase of the Disturbed E and F Regions are 
presented. Important physical processes are delineated and the cur- 
rent reaction rates, incorporated in the Code, are given. 


11699 (AD-A—053262) Auroral data analysis. Scientific report 
No. 2, 1 August 1976—31 July 1977. Winningham, J.D.; Heikkila, 
W.J.; Shepherd, G.G. (Texas Univ., Dallas (USA). Richardson 
Center for Advanced Studies). 4 Jan 1978. Contract F19628-76-C- 
0005. S5Ip. NTIS PC A04/MF AOl. 

Three papers have been published in journals. Each deals 
with the effects produced by auroral particles on the ionosphere and 
atmosphere and in turn with how the dynamics of auroral particles is 
influenced by terrestrial and interplanetary magnetic activity. 


11700 (AD-A—053846) Sensitivity assessments of some dis- 
turbed E and F region reaction rates. Interim report. Ali, A.W.; Jones, 
W.W. (Naval Research Lab., Washington, DC (USA)). Feb 1978. 
22p. (NRL-MR—3720). NTIS PC A02/MF AOI1. 
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Deionization calculations are carried out to assess the sensitiv- 
ity of the electron density on several E and F regions reaction rate 
coefficients. 


11701 (PB—280730) Geomagnetic data for April 1976 (AE (8) 
indices and stacked magnetograms). Allen, J.H.; Abston, C.C.; 
Morris, L.D. (World Data Center A for Solar-Terrestrial Physics, 
Boulder, CO (USA)). Feb 1978. 58p. (UAG—64; IMS-DATA- 
PUB—4). NTIS PC A04/MF AOl1. 

This is the fourth of a series of data reports in support of the 
International Magnetospheric Study (IMS) and includes selected 
geomagnetic variation data for April 1976. Included are analog 
records from eight auroral zone stations; preliminary AE indices 
based on these data; and various related tables, graphs, and statistics. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 11685, 11686, 11701 


11702 (AD-A—053291) Study of plasma flow near the earth's 
plasmapause. Final report, 1 October 1976—30 September 19 77. 
Harel, M.; Wolf, R.A.; Reiff, P.H.; Hills, H.K. (Rice Univ., Houston, 
TX (USA)). 28 Nov 1977. Contracts F19628-77-C-0012;F19628-77- 
C-0005. 58p. NTIS PC A04/MF AO1. 

The first simulation run of a magnetospheric substorm was 
successfully completed. The computer program was developed to 
simulate aspects of the behavior of the closed-field-line portion of 
the earth’s magnetosphere, and the auroral and subauroral ionos- 
phere, during a magnetospheric event. The program self-consistently 
computes electric fields, electric currents and plasma flow velocities 
in these regions. The basic program has been run for several ideal- 
ized cases, and various output and plotting routines have been 
developed. Electron-flux data and polar-cap electric-field data from 
the S3-2 satellite have been used to specify om for the program. 
Computed electric fields in the auroral zone have been compared 
with measurements from the S3-2 satellite, and the agreement is 
found to be reasonably good for our first try. Various features of the 
data are interpreted in terms of the model. The computed time- 
evolution of the particle distribution near geosynchronous orbit 
agrees reasonably well with what is normally observed by MclIlwain 
and collaborators during substorms. 


11703 (AD-A—053451) Numerical simulation of ionospheric and 
plasmaspheric dynamics. Final scientific report, 10 October 1976—30 
September 1977. Mendillo, M.; Chacko, C.C.; Vance, B.; Lynch, 
F.X.; Balko, B. (Boston Univ., MA (USA). Dept. of Astronomy). 
Jan 1978. Contract F19628-77-C-0019. 44p. NTIS PC A03/MF AO1. 

The development of computational schemes for numerical 
modeling of the plasmapause and the aurorally induced plasma 
density gradients is described. Variations in location of the equatorial 
plasmapause are simulated using computer-generated maps repre- 
senting an ensemble of test particles evolving under co-rotational 
and convection electric fields. The model has been used to estimate 
the Transition Time (T/sub p/) from one stable, equilibrium plasma- 
pause configuration to another and to reproduce Disturbance Sce- 
narios wherein the hour-by-hour changes in plasmapause location at 
a given local time L/sub pp/(LT) associated with specified vari- 
ations in geomagnetic activity are followed. The results of calcula- 
tions using both models show that plasma transport effects either 
dominate or at least significantly contribute to the spatial and/or 
temporal characteristics of the plasma density feature in question. 


11704 (AD-A—053844) The effects of geomagnetic field aligned 
potential differences on precipitating magnetospheric particles. Interim 
report. Owens, J.H.; Fedder, J. (Naval Research Lab., Washington, 
DC (USA)). Jan 1978. 12p. (NRL-MR—3573). NTIS PC A02/MF 
AOl. 


Mirroring of energetic ions and electrons between the magne- 
tosphere and the ionosphere could be one possible mechanism for 
the precipitation of energetic particles necessary for the proper 
modeling of the auroral poems. This paper considers the increased 


trapping or detrapping of particles in the ionosphere-magnetosphere 
mirror system caused by an electric potential difference along the 
geomagnetic field. It is found that the effect of this potential differ- 
ence can be quite important to the proper modeling of the high 
latitude plasma, but is of lesser importance for the high-energy Van 
Allen belts. 


11705 (AD-A—053920) Low-energy particle experiment. Annual 
technical report, 1 April 1977—31 March 1978. Shelley, E.G. (Lock- 
heed Missiles and Space Co., Palo Alto, CA (USA). Lockheed Palo 
Alto Research Lab.). 30 Mar 1977. Contract N00014-72-C-0234. 78p. 
(LMSC/D—623448). NTIS PC A05/MF AO1. 

This program is directed toward an improved understanding 
of the sources and the energization, transport and loss processes 
associated with the low-energy (keV) plasmas in the earth's magne- 
tosphere. A low-energy particle experiment was launched on the Air 
Force S3-3 satellite in July of 1976. The experiment is operating 
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completely successfully and has made several major discoveries 
about previously unknown ionospheric acceleration mechanisms and 
the composition of the ring current. 


11706 (N—78-14735) Stability of tearing modes in presence of a 
velocity flow. Dobrowolny, M. (Laboratorio di Ricerce e Technolo- 
gia per lo Studio del Plasma nello Spazio, Frescati (Italy)). May 
1977. 23p. (LPS—77-13). NTIS PC A02/MF AO1. 

Tearing modes, driven by plasma resistivity, collisional or 
collisionless, are one of the possible mechanisms leading to reconnec- 
tion of initially antiparallel ee field lines. The theory of 
stability of a neutral sheet con —— with respect to tearing 
modes was developed including the presence of a plasma velocity 
flow and velocity gradients across the sheet. Consideration of the 
effects of a velocity flow are of noticeable importance, as the 
magnetic configurations which are encountered in space and where 
reconnection processes may occurare all accompanied by velocity 
flows. This is, for example, the case for the neutral sheet in the 
earth’s magnetotail, the ee ome boundary, and the boundaries 
between different sectors of the interplanetary magnetic field. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 11041, 11126 


11707 (AD-A—052919) Glow discharge optical spectroscopy of 
magnetic bubble garnet films. Master's thesis. Crocker, L.D. (Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School of 
Engineering). Dec 1977. 53p. (AFIT/GE/EE—77-12). NTIS PC 
A04/MF AOl1. 

A spectrographic study of several magnetic bubble garnet 
films was done using the Glow Discharge Optical Spectroscopy 
technique. Argon and krypton were used to sputter the samples for 
analysis. Lines of most of the elements in the fl ilms were successfully 
identified, but the apparatus used was not sensitive enough to detect 
trace impurities. Equipment and techniques used and the methods of 
data reduction are explained in detail. Suggestions for improvements 
to the system are also included. The study demonstrates the feasibil- 
ity of using the GDOS method for characterization of rare earth- 
substituted garnet films. 


11708 (ORNL/TM—6527) Radiation from Ag and K films bom- 
barded by low energy electrons. Chung, M.S.; Callcott, T.A.; 
Arakawa, E.T. (Oak Ridge National Lab., TN (USA)). Nov 1978. 
Contract W-7405-ENG-26. 100p. Dep. NTIS, PC AOS5/MF AO1. 

Photon spectra from metallic films irradiated by low energy 
electrons (10-1500 eV) have been investigated. Both radiative and 
non-radiative plasmon modes have been studied. For silver films two 
peaks were resolved when the films were very smooth. One, at 3.73 
eV the bulk plasmon energy, is thought to be ordinary transition 
radiation which results from the decay of plasmon modes directly 
coupled to the external electromagnetic field. The second, at about 
3.60 eV, is very sensitive to surface roughness in both position and 
magnitude and is produced by roughness-coupled radiation from 
non-radiative surface plasmons. For rough films, this surface plas- 
mon peak dominates the emission and persists to electron energies at 
least as low as 10 eV. The intensity of the surface-plasmon radiation 
was measured as a function of the incident electron energy for 
energies between 100 eV and 1200 eV and found to have a linear 
dependence. This result is shown to be consistent with theory. For 
potassium films bulk and surface plasmon radiation peaks were 
observed at 3.83 eV and 2.82 eV, respectively. The surface plasmon 
radiation was very sensitive to the temperature of the film and the 
pressure in the experimental chamber. No surface plasmon radiation 
peak (2.82 eV) was observed with uncooled potassium films. It is 
thought that the film was melted by the electron beam and that the 
resulting smooth film could not couple surface plasmons to the 
radiation field. 


11709 (UCRL—81475) Absorption and stimulated scattering of 
1.06 jm light in laser-irradiated gold disc experiments. Phillion, 
D.W.; Rupert, V.C.; Kruer, W.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 Oct 1978. Contract W-7405- 
ENG-48. 24p. (CONF-781053—3). Dep. NTIS, PC A02/MF AOI. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

Basic data are presented on absorption and stimulated scatter- 
ing for high-Z discs irradiated by one beam of the Argus laser. The 
pulsewidth was either 200 or 1000 ps and the intensity was varied 
through the range 5 x 10 to 5 x 10'* W/cm? by varying the spot 
size and energy. The absorption was measured to be much less than 
what would be expected from inverse Bremsstrahlung alone on the 
basis of an electron temperature calculated from setting the flux limit 
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equal to the intensity and from the scale length defined by the 
product of the sound speed with the pulsewidth. When non-LTE 
ionization physics and electron conduction inhibition via the two- 
stream instability were included in simulations, more realistic results 
were obtained, due to the resulting higher coronal temperature and 
steepened density profile. However, Brillouin scattering could not be 
included in these simulations, although experiment indicates it may 
be important. The light backscattered through the f/2.6 lens was 
observed to be predominantly red-shifted in the 1000 ps experiments, 
and to peak in the backscatter direction even when the disc was 
tilted. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 11064 


11710 (AD-A—053418) Hydrogen gas standards using laser 
Raman spectroscopy. Final report, March—April 1977. Thomas, 
D.M. (School of Aerospace Medicine, Brooks AFB, TX (USA)). Jan 
1978. 17p. (SAM-TR—78-2). NTIS PC A02/MF AOl. 

The Raman spectra for various concentrations of hydrogen 
(Hz) have been recorded using a multipass gas technique. The 
intensities were correlated with the concentrations in order to give 
values which could be used in calibration of He-detecting instru- 
ments. The results indicated the concentration values obtained by 
Raman were accurate and could be used as another source for 
standards in calibrating instrumentation. 


11711 (AD-A—053855) The Jahn-Teller effect in the lowest 
charge transfer state of UFs. Technical report. Bernstein, E.R.; Mer- 
edith, G.R.; Webb, J.D. (Colorado State Univ., Fort Collins (USA). 
Dept. of Chemistry). Mar 1978. Contract N00014-75-C-1179. 33p. 
NTIS PC A03/MF AOl. 

The neat and mixed crystal emission spectra of UF, are 
analyzed. The data are interpreted as being indicative of a substantial 
molecular Jahn-Teller interaction in the excited charge transfer state. 
By use of a modified Franck-Condon analysis for a 3-dimensional 
vibrational space, it is found that D(5) is approx. 2.02 and that the 
excited state is distorted along each of three v5 coordinates by 
roughly 0.09 A. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 11730 


11712 (AD-A—049513) Improved calculations of x-ray and in- 
elastic-electron scattering Compton profiles. Semiannual progress 
report. Mendelsohn, L.B. (Polytechnic Inst. of New York, Brooklyn 
(USA). Dept. of Physics). Dec 1977. Contract N00014-75-C-0475. 
24p. NTIS PC A02/MF AO1. 

The Compton Defect Problem has been studied in several 
different approximations. Within the EH approximation, the author 
has obtained an analytic expression for the ‘local maximum’ Comp- 
ton defect at high momentum transfers. This analytic result gives 
good agreement with the electron scattering helium data at large 
angles, and reasonable agreement with the lithium and beryllium 
Compton defects determined from x-ray measurements. The author 
has also performed very careful EHS defect calculations in helium 
by determining the center of gravity of the Compton profile in the 
same manner as the experiment. 


11713 (AD-A—049829) Study of metastable rare gas collisions 
with halogens. Technical report June 1976—December 1977. Gillen, 
K.T.; Lorents, D.C. (SRI International, Menlo Park, CA (USA). 
Molecular Physics Center). 26 Jan 1978. Contract N00014-76-C- 
0734. 12p. (SRI-MP—78-12). NTIS PC A02/MF AO1. 

An atomic beam scattering apparatus has been modified to 
allow detailed dynamic investigations of inelastic and reactive scat- 
tering between fast beams of metastable excited rare gases and 
halogen-containing target molecules. The first system investigated 
was Ar + Is. Detailed double-differential (angle and energy) mea- 
surements of the ion-pair formation channel have been completed 
and compared with the analogous reactions of alkali atoms with lk. 
In addition preliminary measurements of the elastic scattering angu- 
lar distribution and the total destruction cross section have been 
made. 


11714 (CONF-780936—1) Coherence effects in heavy ion-atom 
collisions, Bottcher, C. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AOI. 

From Workshop on coherence and correlation in atomic 
collisions; London, UK (18 Sep 1978). 

A new approach to charge capture and ionization by highly 
stripped projectiles is described and shown to explain cross section 
systematics through the periodic table. Oscillations in cross section 
with respect to charge state observed around atomic number 70 are 
explained as an f-wave resonance in the target electron-projectile 
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scattering. The ratio of Hz to H cross sections for both light and 
heavy projectiles is shown to fit a two center coherent scattering 
model; independent scattering by the two centers is not a good 
assumption for velocities below 4 a.u. Similar coherence effects are 
predicted in stripping by molecular gases even in multi-electron 
processes where the independent atom model might be thought 
valid. Recent experiments on the forward peak of electrons ejected 
from the projectile show interesting structure which can be partly 
explained without invoking interference effects. 7 references. 


11715 (COO— 1674-153) Basic studies of atomic dynamics. Prog- 
ress report for period October 1, 1977—September 30, 1978. Fano, U. 
(Chicago Univ., IL (USA)). 1 Oct 1978. Contract EY-76-S-02-1674. 
12p. Dep. NTIS, PC A02/MF AO1. 

Novel and unexpected progress was achieved this year on the 
interaction of an electron with a polar molecule, by introducing an 
adiabatic procedure of progressive frame transformation whose adia- 
batic channels are determined by solving a two-variable non-separa- 
ble problem. This success and the requirements of other tasks have 
increased interest in unraveling the significance of approximations 
based on separability of variables and adiabaticity whose success 
keeps exceeding expectations. Efforts in this direction are just begin- 
ning. Promising progress has also been achieved in calculations of a 
pair of correlated electrons in the field of an ion rather than of a bare 
nucleus. This work centers on the states of K~. The theory of crystal 
electron states with point symmetry about an impurity has made 
further progress but it has reached now a stopping point still short of 
its ultimate goal. The study of symmetries in atomic processes by 
tensorial methods has made much progress, thanks primarily to 
experimentalists interested in exploiting or refining their work. A list 
of reports is included. 


11716 Collisional ionization between cesium and water. War- 
mack, R.J. (Tennessee Univ., Knoxville (USA). Dept. of Chemistry); 
Stockdale, J.A.D.; Compton, R.N. (Oak Ridge National Lab., Tenn. 
(USA)). pp 1166-1167 of International conference on the physics of 
electronic and atomic collisions. Vol. 2. Amsterdam, Netherlands; 
North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


ATOMIC AND MOLECULAR THEORY 


11717 (N—78-18882) Exchange and relaxation effects in low- 
energy radiationless transitions. Chen, M.H.; Crasemann, B.; Aoyagi, 
M.; Mark, H. (National Aeronautics and Space Administration, 
Moffett Field, CA (USA). Ames Research Center). 1978. Contracts 
NGR-38-003-036;DAAG29-78-G-0010. 28p. (NASA-TM—79383). 
NTIS PC A03/MF AOl1. 

The effect on low-energy atomic inner-shell Coster-Kronig 
and super Coster-Kronig transitions that is produced by relaxation 
and by exchange between the continuum electron and bound elec- 
trons was examined and illustrated by specific calculations for transi- 
tions that deexcite the 3p vacancy state of Zn. Taking exchange and 
relaxation into account is found to reduce, but not to eliminate, the 
discrepancies between theoretical rates and measurements. 


MAGNETOHYDRODYNAMICS 


REFER ALSO TO CITATION(S) 10872 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


WEAK INTERACTIONS 


11718 (COO—1195-413) Muon: electron final states in neutrino 
interactions. Bross, A.D. (California Inst. of Tech., Pasadena (USA); 
Illinois Univ., Urbana (USA)). 1977. Contract EY-76-C-02-1195. 
133p. Dep. NTIS, PC A07/MF AO1. 

In an experiment carried out at the Brookhaven National 
Laboratory Alternating Gradient Synchrotron, eight candidates for 
the reaction v/sub p/ + N — p + e + anything were observed 
with a total background of 1.5 +- 0.6 events. The detector consisted 
of twenty-eight optical spark chambers interspersed with liquid and 
plastic scintillation counters. Events classified as muon—electron 


final states are required to have a long noninteracting straight track 
in conjunction with an electromagnetic shower characteristic of that 
produced by an electron. Background processes are discussed and 
the total muon—electron background calculated. The ratio of the 
number of muon—electron candidates to all charged current events, 
corrected for the percentage of the neutrino beam above threshold is 
R' = [sigma(v/sub p/ + N—p + e + anything)]/[sigma(v/sub p2/ 
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+ N — p + anything)] greater than or approximately 10~* 47 
references. 


STRONG MESON-INDUCED INTERACTIONS 


11719 (AD-A—053297) A study of the reaction 7*p — 
A**rho°, with incoming pion momentum of 5.8 GeV/c. Master's 
thesis. Ramos, T.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Physics). Jun 1977. 64p. Availability: Microfiche 
copies only. é 

A sample of 2613 events of the type 7* p — w* a* 7 were 
extracted by using the bubble chamber photographs measured by the 
PEPR (Precision Encoding and Pattern Recognition) point guidance 
system. The data were reduced using the standard TVGP, SQUAW, 
and ARROW programs. The sample of four-prong, four-constraint 
events was analyzed under two separate processes, a cluster analysis 
using the rapidity variable, and a modified Prism Plot analysis using 
longitudinally Lorentz-invariant parameters. Results of the two anal- 
yses in obtaining a sample of 7* p — A**rho® events were com- 
pared. Total cross sections for the reactions 7*~ p — m*~ w* a and 
the partial cross section for the A** rho® channel were given. Com- 
parisons between the Prism Plot data and the predictions of the Dar- 
Watts-Weisskopf Absorption Model were made. Spin density matrix 
elements were calculated and studied. The absorption parameters 
R(s) and d(s) were determined. Evidence that these absorption radii 
are not independent of the exchange mechanism is introduced. 


11720 (AD-A—053520) Prism plot analysis of the reaction 7~ p 
— p7* 7” mw at 15 GeV/c. Master's thesis. Lainis, T. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Physics). May 1977. 
113p. NTIS PC A06/MF AOl1. 

The four-body final state 7” p — paw* a a has been ana- 
lyzed at incident beam momentum of 15 GeV/c. The data are taken 
from 460,000 photographs of the SLAC 82-inch Hydrogen Bubble 
Chamber. All events were measured by the M.I.T. PEPR (Precision 
Encoding and Pattern Recognition) system, and processed through 
the CERBERUS-GEOMAT-SQUAW chain. The four-body final 
state 7” p — pa*a a is analyzed by means of the Prism Plot 
technique. Cross sections, invariant mass spectra and angular distri- 
butions for all channels contributing to the final state are presented. 
The dominant channels are found to be the diffraction dissociation of 
the beam and nucleon. A new, broad, three-pion enhancement, first 
reported by other groups, is clearly seen in the data with a cross 
section of 132 +- 56 microbars. Its mass distribution centers about 
1.7 GeV/c?, and it decays through the rho® 7~ mode. 


11721 (COO—1195-414) Jet structure and planarity in 7 p in- 
teractions at 147 GEV/C. Plumer, R.L. (Illinois Univ., Urbana 
(USA); Columbia Univ., New York (USA)). 1977. Contract EY-76- 
C-02-1195. 98p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

Jet structure and planarity are studied for 7~ p reactions at 
147 GeV/c using the Proportional Wire Hybrid Spectrometer. The 
analytical tools used in the investigation include invariants of the 
momentum tensor for each event and simple models used for com- 
parison with the data. Jet structure is found to be closely associated 
with leading particle production. In the central region, jet structure 
is seen to be absent. No strong evidence for planarity is seen. Certain 
cuts on the tensor invariants are found to greatly enhance rho° 
production. 28 references. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


ELECTROMAGNETIC INTERACTIONS 


11722 (N—78-18425) The Monte Carlo simulation of the Ladon 
photon beam facility. Strangio, C. (Istituto Superiore di Sanita, Rome 
(Italy). Laboratori di Fisica). 23 Jun 1976. 52p. (ISS-P—76/10). 
NTIS PC A04/MF AOl1. 

The backward Compton scattering of laser light against high- 
energy electrons was simulated with a Monte Carlo method. The 
main features of the photon beam produced are reported, and the 
numerical calculation is described carefully. 


11723 (N—78-18890) Narrowlogy - phenomenology of low energy 
narrow resonance. Renard, F.M. (Montpellier-2 Univ., 34 (France). 
Dept. de Physique Mathematique). Jul 1977. 12p. (PM—77/6). NTIS 
PC A02/MF AOl1. 

Interpretations are proposed for narrow structures with invar- 
iant masses in the range of 1 to 3 GeV (below charmonium) and with 
widths of the order of a few tens of MeV or less, recently observed 
at low energy. Orders of magnitude are given for widths and 
couplings to the photon. 
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STRONG INTERACTIONS, GENERAL 


11724 Scaling the Schroedinger equation. Quigg, C. (Fermi Na- 
tional Accelerator Lab., Batavia, Ill. (USA)); Rosner, J.L. Comments 
Nucl. Part. Phys.; 8: No. 1, 11-20(May 1978). 

The use of the nonrelativistic Schroedinger equation to de- 
scribe heavy quarks using the notion of asymptotic freedom in gauge 
theories of the strong interactions is considered. Several scaling 
formulae which exhibit the dependence of level spacings, transition 
rates, bound-state sizes and other quantities on quark masses and on 
principal quantum numbers which can be exploited very simply to 
gain an idea of the structure of the quark-antiquark force are 
examined. The scaling properties of the dimensionful quantities 
discussed are tabulated for various potentials (Coulomb, logarithmic, 
linear, harmonic oscillators and squarewell). 


STRONG INTERACTIONS, BARYON NO.=0 


11725 (BNL—25074) Baryon-antibaryon systems. Kahana, S.H. 
(Brookhaven National Lab., Upton, NY (USA)). [nd]. Contract EY- 
76-C-02-0016. 30p. Dep. NTIS, PC A03/MF AO1. 

A few simple situations involving the anti-B--B and B-nucleus 
systems are discussed in the nonrelativistic dynamical treatment that 
is hopefully justified by the particular nature of the elementary two- 
body states considered. Of particular relevance is the spectroscopy 
of nucleons, isobars and mesons as three-quark or two-quark com- 
posites. Anti-B-B molecular states, bound and resonant anti-B--B 
states, and many-body systems are considered. 22 references. (JFP) 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 11725 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


11726 (LBL—7799) Tensor analyzing powers in deuteron— 
proton elastic scattering and the breakup reaction at 45.4 MeV. 
Conzett, H.E. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Aug 1978. Contract W-7405-ENG-48. 8p. (CONF- 
780833—3). Dep. NTIS, PC A02/MF AO1. 

From Conference on few body systems and nuclear forces; 
Graz, Austria (24 Aug 1978). 

Recently the tensor analyzing powers in vector d + p elastic 
scattering and in the breakup reaction at E/sub d/ = 45.4 MeV 
were measured. The elastic results now establish a rather complete 
set of polarization data in nucleon—deuteron scattering at E/sub N/ 
= 22.7 MeV, which consists of the proton analyzing power, the 
deuteron vector and tensor analyzing powers, and vector polariza- 
tion transfer measurements, as well. 8 references. (JFP) 


11727 (SLAC-PUB—2156) Quark models of the nuclear force. 
DeTar, C.E. (Stanford Linear Accelerator Center, CA (USA); Utah 
Univ., Salt Lake City (USA). Dept. of Physics). Jul 1978. Contract 
EY-76-C-03-0515. 14p. (CONF-780833—4). Dep. NTIS, PC A02/ 
MF AOl. 

From Conference on few body systems and nuclear forces; 
Graz, Austria (24 Aug 1978). 

Quark models of the two-nucleon interaction are reviewed 
with particular emphasis on calculations in the MIT bag model. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 


11728 Relativistic heavy ion research at Berkeley. Lukner, C. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Phys. 
B1.; 34: No. 3, 116-124(Mar 1978). (In German). 

After a survey of relativistic heavy ion physics, a description 
of the BEVALAC accelevator at Lawrence Berkley Laboratory 
(maximum energy 2.1 GeV/amu) is given. The most important types 
of reactions are the peripheral and central collisions, which were 
studied thoroughly by detector experiment. The most important 
model assumptions deduced are described. An outlook on future 
applications of relativistic heavy ions in nuclear medicine and in the 
development of fusion reactors is given. 


11729 Report on the First Version of Japanese Evaluated Nucle- 
ar Data Library, JENDL-1. Igarasi, S.; Kikuchi, Y.; Nakagawa, T. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Nippon Genshiryoku Gakkaishi; 20: No. 1, 30- 
36(Jan 1978). (In Japanese). 

The First Version of Japanese Evaluated Nuclear Data Li- 
brary (JENDL-1) was released in autumn 1977. JENDL-1 includes 
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72 nuclides, most of which are needed for the study of the fast 
breeder reactors. Evaluation works on nuclear data of these nuclides 
had been performed, not only by the working groups of Japanese 
Nuclear Data Committee (JNDC), but also by individuals in various 
organizations in Japan. A compilation group for JENDL-1 was 
organized in JNDC at April 1974 in order to collect all available 
evaluations in the world, to select the most reliable data among 
them, and to modify some parts of the selected data, if necessary. 
Many persons helped the compilation group to provide the evaluat- 
ed data. The compilation-group members made reevaluations and 
recalculations when there were no relevant data. JENDL-1 was thus 
accomplished, and its reliability was examined through benchmark 
tests on the integral data. Results of this examination were fairly 
satisfactory, and showed that JENDL-1 could serve practical use. 


EXPERIMENTAL TECHNIQUES 


11730 (NBSIR—78-1456) Comments on the analysis of total 
photoabsorption measurements in the energy range 10—150 MeV. 
Maximon, L.C.; Gimm, H.A. (National Bureau of Standards, Wash- 
ington, DC (USA). Center for Radiation Research; Max-Planck- 
Institut fuer Metallforschung, Stuttgart (Germany, F.R.). Inst. fuer 
Sondermetalle/Metallkunde). Jun 1978. 32p. National Bureau of 
Standards, Washington, DC. 

Details of the procedure used to extract photonuclear cross 
sections from total photon absorption measurements are discussed. 
Some of the approximations implicit in the expressions available for 
the purely electromagnetic cross sections, most especially pair pro- 
duction, triplet production, and the Compton effect, which must be 
subtracted from the measured photoabsorption in order to obtain 
photonuclear cross sections, are closely examined. Those aspects of 
the expressions for these electromagnetic processes are singled out 
which most warrant further theoretical research in that they consti- 
tute the principal source of uncertainty in the extraction of nuclear 
data. 7 figures, 3 tables. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


11731 Unified absolute differential cross sections for neutron 
production by hydrogen isotopes for charged-particle energies between 
6 and 17 MeV. Drosg, M. (Los Alamos Scientific Lab., NM). Nucl. 
Sci. Eng.; 67: No. 2, 190-220(Aug 1978). 

An absolute scale for the differential cross sections of the 
reactions *H(p,n)*He, *H(d,n)*He, and *H(d,n)*He, measured for 
incident energies between 6 and 17 MeV, was established with the 
aid of a calibrated time-of-flight system. Accurate charged-particle 
reference cross sections were intercompared so that a common scale 
with an uncertainty of +- 1.5% was obtained. By interchange of the 
target and beam nuclei, data were obtained at 180 deg in the original 
system for several cases. The new data were analyzed together with 
the previous data, and Legendre coefficients were extracted to 
permit presentation of the data between approximately 5 and 20 
MeV; previous evaluations were thus extended and partly revised. 
The typical shape error of the angular distributions, as given by the 
Legendre coefficients, is <3% over the entire angular range. In 
addition, data on the neutron production at zero degrees by breakup 
are given for the p-T and d-D reactions. By correcting the previous 
counter telescope data for the 'H(n,n)'H cross sections (according 
to more recent phase-shift analyses), scale ambiguities of approxi- 
mately 3% were resolved; these phase shifts were thus indirectly 
verified up to neutron energies of approximately 16 MeV. However, 
at higher energies (above aproximately 23 MeV) for *H(d,n)*He 
data, the corrected neutron counter telescope data deviated from the 
present analysis by approximately 5%. Whether or not this differ- 
ence is caused by the 'H(n,n)'H reference cross section used is open 
to further investigations. 16 figures, 18 tables, 73 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 11737 


ENERGY LEVELS AND TRANSITIONS 


11732 (CONF-780854—2) Collective motions and band struc- 
tures in A = 60 to 80, even—even nuclei. Hamilton, J.H.; Robinson, 
R.L.; Ramayya, A.V. (Vanderbilt Univ., Nashville, TN (USA). 
Dept. of Physics; Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. l6p. Dep. NTIS, PC A02/MF AOI. 


PHYSICS RESEARCH (CONT.) 1239 


From Conference on nuclear interactions; Canberra, Australia 
(28 Aug 1978). 

Evidence for and the theoretical understanding of the rich- 
ness of the collective band structures as illustrated by at least seven 
bands seen in levels of ®*Ge, “Se are reviewed. The experimental 
data on even-even nuclei in the A = 60 to 80 region have now 
revealed a wide variety of collective bands with different structures. 
The even parity yrast cascades alone are seen to involve multiple 
collective structures. In addition to the ground-state bands, strong 
evidence is presented for both neutron and proton rotation-aligned 
bands built on the same orbital, (go/2)?, in one nucleus. Several other 
nuclei also show the crossing of RAL bands around the 8* level in 
this region. Evidence continues to be strong experimentally and 
supported theoretically that there is some type of shape transition 
and shape coexistence occurring now both in the Ge and Se isotopes 
around N = 40. Negative parity bands with odd and even spins with 
very collective nature are seen in several nuclei to high spin. These 
bands seem best understood in the RAL model. Very collective 
bands with AI = 1, extending from 2* to 9* are seen with no 
rotation-alignment. The purity of these bands and their persistence to 
such high spin establish them as an independent collective mode 
which is best described as a gamma-type vibration band in a de- 
formed nucleus. In addition to all of the above bands, new bands are 
seen in “Kr and **Se. The nature of these bands is not presently 
known. 56 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


11733 (LBL—7762) Central collisions of relativistic nuclei. Pos- 
kanzer, A.M. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jul 1978. Contract W-7405-ENG-48. 26p. (CONF- 
780857—2). Dep. NTIS, PC A03/MF AO1. 

From Conference on dynamical properties of heavy-ion reac- 
tions; Johannesburg, South Africa (1 Aug 1978). 

New data for relativistic heavy ion collisions are presented 
for the emitted protons and pions, and for the average multiplicities 
and angular correlations of the charged particles. Comparisons with 
several different theoretical approaches are made including the nu- 
clear firestreak model. It appears that there is a group of nucleons 
with randomized motion and high temperature. The stage is reached 
where one is beginning to look for effects due to the expansion of a 
compressed region. 16 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


11734 Improved resonance formulas for cross sections of fissile 
elements. Segev, M. (Argonne National Lab., IL). Nucl. Sci. Eng.; 
67: No. 2, 221-234(Aug 1978). 

The Adler—Adler cross-section formalism with energy-de- 
pendent parameters is a practical approximation to the R-matrix 
formalism, on the basis of the smallness of the s-wave neutron width 
in fissile elements. Attempts were made to represent experimental 
cross sections by the Adler—Adler formulas through an initial 
representation by the Reich—Moore approximation of R-matrix and 
a subsequent conversion of the Reich—Moore formulas to the 
Adler—Adler formulas. Adler and Adler foresaw difficulties in 
associating their formulas with approximate R-matrix theories such 
as those of Reich and Moore. Indeed, it is shown that, due to the 
nonunitarity of the Adler—Adler formalism on the one hand and the 
unitarity, by definition, of the Reich—Moore formalism on the other 
hand, the conversion from the latter to the former is ambiguous. 
Examples are shown to demonstrate that this ambiguity results in 
numerical inaccuracies, sometimes very large ones, for neutron 
widths that are not extremely small. Improved Adler—Adler-type 
formulas have been derived from the R-matrix formalism. In these 
formulas, the multipliers of the Breit—Wigner resonance lines exhib- 
it more explicit energy dependence than their original counterparts, 
mainly in the form of additional terms in the formula for the total 
cross section. The conversion from Reich—Moore cross sections to 
the improved resonance formulas is shown to be much less ambigu- 
ous and to produce very accurate cross sections. In particular, the 
inaccuracies encountered with the Reich—Moore to Adler—Adler 
conversion are eliminated. A computer code, PEDRA, was written 
to perform the conversion from a given set of Reich—Moore param- 
eters to the parameters required in the improved formulas. The 
numerical algorithm of this code is based on an adaptation with 
modifications of the numerical approach of de Saussure—Perez in 
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the POLLA code, which converts Reich—Moore parameters to 
Adler—Adler parameters. 7 figures, | table. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


11735 (ICP—1142) Absolute thermal fission yields for **°U. 
Maeck, W.J.; Emel, W.A.; Duce, F.A.; Tromp, R.L.; Meteer, J.W. 
(Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 
Programs - Operations Office). Sep 1978. Contract EY-76-C-07-1540. 
48p. Dep. NTIS, PC A03/MF AOl1. 

Absolute *°°U thermal fission yields are given for the stable 
and long-lived isotopes of krypton, rubidium, strontium, zirconium, 
molybdenum, ruthenium, xenon, cesium, barium, lanthanum, cerium, 
neodymium, and samarium. The principal measurement technique 
for the fission product isotopes was isotope-dilution mass spectrom- 
etry. The number of fissions was established by summing the number 
of fission product atoms in the heavy mass peak. The propagated 
standard deviation associated with the bulk of the measured yields is 
better than 1% relative. 1 figure, 12 tables. 


11736 (LA—7483-MS) Application of a library of processed 
ENDF/B-IV fission-product aggregate decay data in the calculation of 
decay-energy spectra. LaBauve, R.J.; England, T.R.; George, D.C.; 
Stamatelatos, M.G. (Los Alamos Scientific Lab., NM (USA)). Sep 
1978. Contract W-7405-ENG-36. 114p. NTIS, MF AOl1. 

Portions of document are illegible. 

Results from summation calculations by the CINDER-10 
code and ENDF/B-IV decay, cross section, and yield data for 
fission pulses were incorporated into an ENDF/B-type format. The 
organization and content of this basic fine-group source-term library 
is described. In addition, two codes are described that provide pulse 
functions as fits to a user-specified multigrouping of the fine-group 
library. These can be readily used, essentially as Green's functions, 
to produce the spectra following any specific reactor power history. 
A particular set of fitted beta and gamma spectra having wide utility 
is described. Absorption effects are incorporated. 37 figures, 12 
tables. 


NUCLEAR THEORY 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11725, 11734 


11737 (BNL-NCS—24858) Analysis of neutrons emitted from 14 
MeV neutrons induced reactions. Pearlstein, S. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 6p. 
(CONF-780921—2). Dep. NTIS, PC A02/MF AO1. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The neutron emission spectra from reactions in structural 
materials bombarded by energetic nucleons are important in the 
analysis of fission and fusion systems and accelerator-based applica- 
tions. Measured neutron emission spectra from 14-MeV neutron 
induced reactions are analyzed by precompound nuclear reaction 
theory using the nuclear model code ALICE. Sensitivity procedures 
are used to determine optimal global fitting parameters. A single set 
of input nuclear constants produces agreement of calculated spectra 
to within 30 percent of experimental values in over 70 percent of the 
cases. The fitting parameters, their co-variances, and their correla- 
tions are discussed. 5 references. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 11086, 11966 


11738 (AD-A—051972) Interaction of x-ray radiation with 
matter. Final scientific report. Yariv, A. (California Inst. of Tech., 
Pasadena (USA)). 10 Feb 1978. 7p. NTIS PC A02/MF AOI. 

This research pertains to the prospect of achieving X-ray 
radiation by the interaction of a high-energy electron beam in solids 
or in other structures and media. 


11739 (AD-A—053464) Time dependent air transport of radi- 
ation (TDATR). Final report, 8 August 1973—30 September 1975. 
Huszar, L.; Woolson, W.A. (Science Applications, Inc., La Jolla, 
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CA (USA)). Jan 1976. Contract DNA001-74-C-0027. 101p. (SAI— 
76-562-LJ). NTIS PC A06/MF AO1. 

This report describes the parametrization of time-dependent 
air transport results for prompt and secondary gamma rays resulting 
in a computer code which is called Time Dependent Air Transport 
of Radiation (TDATR). The report describes the generation of the 
data base for prompt gamma-ray and neutron-induced secondary 
gamma radiation, the parametrization methods and the command 
structure of the resulting code which serves as the user's guide for 
the code. Previous efforts of radiation transport parametrization 
involved several versions of time-independent results under the 
name: ATR (Air Transport of Radiation). 


11740 (WAPD-TM—1267) RCP01: a Monte Carlo program for 
solving neutron and photon transport problems in three-dimensional 
geometry with detailed energy description (LWBR development pro- 
gram). Candelore, N.R.; Gast, R.C.; Ondis, L.A. II. (Bettis Atomic 
Power Lab., West Mifflin, PA (USA)). Aug 1978. Contract EY-76- 
C-11-0014. 417p. Dep. NTIS, PC A18/MF AO1. 

The RCPO1 Monte Carlo program for the CDC-7600 and 
CDC-6600 performs fixed source or eigenfunction neutron reaction 
rate calculations, or photon reaction rate calculations, for complex 
geometries. The photon calculations may be linked to the neutron 
reaction rate calculations. For neutron calculations, the full energy 
range is treated as required for neutron birth by the fission process 
and the subsequent neutron slowing down and thermalization, i.e., 10 
MeV to 0 eV; for photon calculations the same energy range is 
treated. The detailed cross sections required for the neutron or 
photon collision processes are provided by RCPL1. This report 
provides details of the various types of neutron and photon starts 
and collisions, the common geometry tracking, and the input re- 
quired. 37 figures, 1 table. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 10487, 10488, 11740 


11741 Spatial distribution measurements of fission neutrons in 
water as an oxygen data test. Green, L.; Ullo, J.J. Not te 
Electric Corp., West Mifflin, PA). Nucl. Sci. Eng.; 67: No. 2, 172- 
183(Aug 1978). 

The spatial distribution of the total neutron density from a 
*52Cf source in pure water was measured to high statistical precision 
at distances ranging from 11 to 80 cm from the source. If one 
assumes the adequacy of the ENDF/B-IV hydrogen cross sections 
and reasonable constraints on the fission spectrum mean energy, 
good agreement between experiment and a one-dimensional trans- 
port calculation was obtained for both ENDF/B-III and -IV oxygen 
cross sections, with Version III being slightly better. However, small 
residual differences remained that could not be removed by adjust- 
ment of the spectrum mean energy alone. 17 figures, 2 tables. 


MEDICAL PHYSICS 


DOSIMETRY 


11742 Depth dose, dose equivalent and quality factor for leakage 
neutron spectra from critical assemblies. Singh, D.; Bisht, J.S.; Madh- 
vanath, U. (Bhabha Atomic Research Centre, Bombay (India). Div. 
of Radiation Protection). Nucl. Instrum. Methods; 151: No. 1, 331- 
338(1 May 1978). 

Distributions of absorbed dose, dose equivalent and quality 
factor in depth of a cylindrical phantom for a wide range of leakage 
neutron spectra from selected critical assemblies have been calculat- 
ed. The data are provided for 20 neutron spectra which include 
highly degraded spectra from Vinca, Viper and 13 cm steel shielded 
HPRR; and relatively undergraded ones from Godiva, Jezebel and 
bare HPRR and **Cf fission neutrons. Neutron spectral depen- 
dences of dose, dose equivalent and quality factor are discussed. 
Values of the quality factor at the surface (1 cm depth) range from 
6.7 (for Vinca) to 9.8 (for 13 cm steel shielded HPRR). The latter 
decreases with depth very rapidly reducing to about 50% of its 
surface value at 5 cm depth, which is found to be a characteristic of 
spectra leaking through high Z materials. A critical analysis of the 
depth dose curves has shown that, although these distributions are 
strongly dependent on the type of assembly and the nature of the 
shield, small variations in the composition of a given assembly and 
thicknesses of shield do not significantly affect them. 


SOLID STATE PHYSICS 


11743 Computer experiments on the imaging of point defects with 
the conventional transmission electron microscope. Krakow, W. 
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(Xerox Corp., Rochester, N.Y. (USA)). J. Nucl. Mater.; 69 and 70: 
No. 1 and 2, 656-659(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

To aid in the interpretation of high resolution electron micro- 
graphs of defect structures in crystals, computer-simulated dark-field 
electron micrographs have been obtained for a variety of point 
defects in metals. Interpretation of these images in terms of atomic 
positions and atom correlations becomes straightforward, and it is a 
simple matter to distinguish between real structural information and 
image artifacts produced by the phase contrast mechanism in the 


electron optical Lidge 
11744 Pressure ion method of studying gas diffusion in 


solids. Morrison, H.M. (Waterloo Univ., Ontario (Canada)); Black- 
burn, D.A.; Chui, K.M. (Open Univ., Milton Keynes (UK)). J. Nucl. 
Mater.; 69 and 70: No. 1 and 2, 578-580(Feb 1978). (CONF-761027— 
yy 


From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The paper describes a method develped to minimize surface 
effects by maintaining the pressure close to its steady state value at 
all times. 


11745 Computer simulations of low energy displacement cascades 
in a face centered cubic lattice. Schiffgens, J.O.; Bourquin, R.D. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
J. Nucl. Mater.; 69: No. 70, 790-796(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

The number and spatial distribution of lattice defects and the 
extent to which clusters of them form during cascade evolution are 
of prime importance for the correlation of irradiation data and the 
analysis of radiation effects. The process following the formation of 
a primary knock-on atom may be viewed as taking place in three 
distinct phases; expansion, collapse and short-term annealing. 


11746 Approximate method for calculating the lifetime of posi- 
trons trapped by lattice defects. Welch, D.O.; Lynn, K.G. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). J. Nucl. Mater.; 69: No. 70, 
611-612(Feb 1978). (CONF- 761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

It is desirable to have a method for estimating the lifetime of 
positrons trapped at lattice defects which is flexible enough to use 
for defects more complex than single vacancies and which is not 
restricted to simple metals in which the pseudopotential technique is 
applicable. The method described is motivated by the fact that 
positron lifetimes are essentially determined by the electron density 
and its spatial variation and that the electron density in solids, as 
determined by X-ray scattering, is described quite accurately by a 
superposition of free atom electron densities. Thus, the authors 
approximate the electron density in a solid containing defects by 
superimposing electron densities appropriate to free atoms centered 
on each of the atomic sites of the configuration of interest. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 11105 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 11724 


11747 (ORO—3992-342) Interaction between classical and quan- 
tum systems; a new approach to quantum measurement. II. Theoretical 
considerations. Sherry, T.N.; Sudarshan, E.C.G. (Texas Univ., 
Austin (USA). Center for Particle Theory). 1978. Contract EY-76-S- 
05-3992. 53p. Dep. NTIS, PC A04/MF AO1. 

A new approach to the quantum measurement process is 
developed further. In this approach, the apparatus is treated as a 
classical system; however, the classical apparatus is directly coupled 
to the quantum system. A principle of integrity, which requires that 
the observables of the classical apparatus retain their classical integ- 
rity, is introduced. The constraints that this Principle places upon the 
coupling between the apparatus and the quantum system are exam- 
ined. A model loosely based on the Stern—Gerlach experiment is 
used to illustrate the approach. A coupling which satisfies the 
Principle of Integrity is exhibited for this model. 


11748 (ORO—3992-343) Interaction between classical and quan- 
tum systems: a new approach to quantum measurement. III. Illustra- 
tion. Gautam, S.R.; Sherry, T.N.; Sudarshan, E.C.G. (Texas Univ., 
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Austin (USA). Center for Particle Theory). 1978. Contract EY-76-S- 
05-3992. 55p. Dep. NTIS, PC A04/MF AO1. 

In accordance with the approach to quantum measurement, 
proposed in an earlier paper, in which the apparatus is treated as a 
purely classical instrument to be described by the laws of classical 
mechanics, some simple experiments are examined for the purpose of 
illustration. The Stern—Gerlach experiment is examined in detail: it 
is seen explicitly how the relevant information is transferred to the 
apparatus variables. A magnetic interferometer arrangement and a 
crossed-field arrangement are also examined. Consideration of these 
experiments leads to the inclusion of an extra procedural step in the 
approach. This extra step is necessary so that an observer may 
measure the classical apparatus variables at will after the interaction 
is completed. 3 figures. 


ELECTRICITY AND MAGNETISM 


11749 (UCRL—81398) Perspective on numerical methods for 
antennas. Poggio, A.J.; Miller, E.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 24 Jul 1978. Contract W-7405- 
ENG-48. 39p. (CONF-780929—1). Dep. NTIS, PC A03/MF AO1. 

From Antenna applications symposium; Allerton, IL, USA 
(20 Sep 1978). 

The method of moment techniques used for antenna analysis 
is considered from the viewpoint of the user. The method is briefly 
described. Several problems are discussed to highlight the fact that, 
even though antenna problem solving can be very computer orient- 
ed, the ingenuity, care, and understanding of the antenna engineer 
are still required. 15 figures, 1 table. 


MATHEMATICAL PHYSICS 


11750 (CONF-780838—-1) Abstract Volterra Stieltjes-integral 
equation. Travis, C.C. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on integral equations; Otaniemi, Finland 
(11 Aug 1978). 

The object of this work is to establish local existence of 
solutions to the abstract Volterra Stieltjes-integral equation u(t) = 
f(t) +_integral/sup t/d/sub s/K(t-s)integralo/sup s/g(s-r,u(r))dr, 
where K(t), t > 0, is a semigroup of bounded linear operators in a 
Banach space X and g is, in general, a nonlinear operator from R* x 
X — X. Many equations with physical applications can be written in 
the above form; in particular, this equation is used to establish local 
existence of solutions to a class of partial differential equations 
arising in the theory of heat flow in materials with memory. (RWR) 


11751 (N—78-18884) Graphical evaluation of relativistic matrix 
elements. Huang, K.N. (Nebraska Univ., Lincoln (USA). Behlen 
Lab. of Physics). 1978. Contracts NGR-38-003-036; DAHC04-75-G- 
0021. 83p. (NASA-CR—155774). NTIS PC A05/MF AO1. 

A graphical representation of angular momentum was used to 
evaluate relativistic matrix elements between antisymmetrized states 
of many-particle configurations having any number of open shells. 
The antisymmetrized matrix element was expanded as a sum of 
semisymmetrized matrix elements. The diagram representing a semis- 
ymmetrized matrix element was composed of four diagram blocks; 
the bra block, the ket block, the spectator block, and the interaction 
block. The first three blocks indicate the couplings of the two 
interacting configurations, while the last depends on the interaction 
and is the replaceable component. Interaction blocks for relativistic 
operators and commonly used potentials were summarized in ready- 
to-use forms. A simple step-by-step procedure was prescribed gener- 
ally for calculating antisymmetrized matrix elements of one- and 
two-particle operators. 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


11752 (PUB—259) China revisited, May 14, 1978—June 11, 
1978, Seaborg, G.T. (California Univ., Berkeley (USA)). 1978. Con- 
tract W-7405-ENG-48. 256p. Dep. NTIS, PC Al2/MF AO1. 

This is an on-the-spot account of Glenn Seaborg’s visit to The 
People’s Republic of China, during the period May 17 to June 11, 
1978, as the chairman of a Delegation on Pure and Applied Chemis- 
try. This is mainly a factual account. There was little time for 
philosophizing under the hurried circumstance of the writing, al- 
though it was possible to make a number of comparisons with a 
similar visit made almost exactly five years earlier (May 24 to June 
10, 1973). These comparisons between observations at the time of the 
Cultural Revolution and the present time are very striking. Chinese 
cities on the itinerary included Peking, Talien, Changchun, Shen- 
yang, Fushun, Shanghai, Hangchow, Sian, and Lanchow. 





1242 ENERGY RESEARCH ABSTRACTS 


FUSION ENERGY 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


11753 (CEA-CONF—4122) Resonant MHD-pumping at arbi- 
trarily low frequency. Canobbio, E. (Association Euratom-CEA sur 
la Fusion, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Physique du Plasma et de la Fusion Controlee). 
1977. 4p. (CONF-770906—14). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 Sep 1977). 

Helical rf-fields with appropriate wave numbers can be used 
to exploit for heating purposes the existence within the plasma of the 
MHD.-singular surfaces where the scalar product 
Kvector.Bovector=0. In this way the TTMP heating rate can 
exceed the non-resonant value by a factor of order 1/8 and the 
working frequency approximately equal to (the scalar product 
Kvector.Bo/Bo)Vsub(ti) can in principle be choosen arbitrarily low 
(but preferentially w > =nu sub(coll). 


11754 (CEA-CONF—4123) Toroidal drift magnetic pumping. 
Canobbio, E. (Association Euratom-CEA sur la Fusion, Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Physique du Plasma et de la Fusion Controlee). 1977. 4p. (CONF- 
770906— 13). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 Sep 1977). 

A set of azimuthal coils which carry properly dephased rf- 
currents in the KHz frequency range can be used to heat toroidal 
plasmas by perpendicular Landau damping of subsonic Alfven 
waves. The heating mechanism and the rf-field structure are dis- 
cussed in some detail. 


11755 (EUR-CEA-FC—914) Lower hybrid frequency heating in 
toroidal devices with emphasis on Wega results. Tonon, G.; Blanc, P 
Gormezano, C.; Hess, W.; Ichtchenko, G.; Nguyen, T.K.; Magne, 
R.; Durvaux, M.; Ohlendorf, W.; Pacher, G. (Association Euratom- 
CEA sur la Fusion, Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee). Sep 1977. 34p. Dep. NTIS (US Sales Only), PC A03/ 
MF AO1. 

Among the various methods of additional heating of toroidal 
magnetically confined plasmas by high frequency field, heating near 
the lower hybrid frequency, appears promising. With principal refer- 
ence to the results of the WEGA-TOKAMAK, complemented by 
results on analogous experiments, the discussion centers on three 
points: first, the coupling of the H.F. energy to the plasma; secondly, 
the modifications induced in the plasma parameters and finally the 
ion heating by absorption of the H. 


11756 (IAEA-CN—37/L-4) Experimental and theoretical stud- 
ies of the Elmo Bumpy Torus (EBT). Dandl, R.A.; Baity, F.W. Jr.; 
Carpenter, K.H. (Oak Ridge National Lab., TN (USA); Science 
Applications, Inc., La Jolla, CA (USA)). 1978. Contract W-7405- 
ENG-26. 11p. (CONF-780811—21). Dep. NTIS, PC A02/MF AOl1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

The confinement of plasma produced by electron cyclotron 
heating i in the ELMO Bumpy Torus (EBT) has been studied in the 
regime stabilized by the diamagnetism of annular, energetic elec- 
trons. The electron density (n/sub e/ = 1-2 x 10'? cm~*) and 
temperature (150 less than or equal to T/sub e/ less than or equal to 
600 eV) and ion temperature 30 less than or equal to T/sub i/ less 
than or equal to 150 eV) have been measured over a range of 
operating conditions. Measurement of the direction of the electric 
field (inward pointing) inside the toroidally confined plasma has led 
to improved neoclassical theoretical models of plasma transport 
which describe reasonably well the observed parameter dependences 
over a wider range of collisionality than reported previously. 


11757 (IAEA-CN—37-N-4) Plasma confinement and impurity 
flow reversal experiments in the ISX-A Tokamak. Murakami, M.; 
Burrell, K.H.; Jernigan, T.C. (Oak Ridge National Lab., TN (USA); 
General Atomic Co., San Diego, CA (USA)). 1978. Contract W- 
es 14p. (CONF-780811—22). Dep. NTIS, PC A02/MF 
AOl. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

This paper describes experimental studies of behaviors of 
impurities and their effects on plasma confinement in ISX-A, a 
tokamak with circular cross section of moderate size and relatively 
low toroidal field, B/sub T/ equal to or less than 15 kG. The 
confinement studies investigated plasma behaviors (especially effects 
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of impurities on plasma confinement) under a wide range of dis- 
charge conditions, wall cleanliness (discharge cleaning vs titanium 
gettering), limiter materials (stainless steel vs carbon or molybde- 
num), plasma “fueling” methods (gas puffing vs pellet injection), and 
working gases (hydrogen vs deuterium). Optimum confinement pa- 
rameters (tau/sub E/ = 32 msec, Z/sub eff/ = 1.5) resulted in a 
stainless steel limiter and titanium gettering. 


11758 (LA-UR—78-1973) LASL toroidal reversed-field pinch 
program. Baker, D.A.; Buchenauer, C.J.; Burkhardt, L.C. (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 29p. (CONF-780811—24). Dep. NTIS, PC A03/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

The determination of the absolute energy loss due to radiation 
from impurities in the LASL toroidal reversed-field pinch experi- 
ment ZT-S is reported. The measurements show over half of the 
energy loss is accounted for by this mechanism. Thomson scattering 
electron density measurements indicate only a gradual increase in 
temperature as the filling pressure is reduced indicating an increased 
energy loss at lower pressures. Cylindrical and toroidal simulations 
of the experiment indicate either that a highly radiative pinch 
boundary or anomalous transport are needed to match the experi- 
mental results. New effects on the equilibrium due to plasma flows 
induced by the toroidal geometry are predicted by the toroidal 
simulations. The preliminary results on the low temperature dis- 
charge cleaning of the ZT-S torus are reported. A description of the 
upgrade of the ZT-S experiment and the objectives, construction 
and theoretical predictions for the new ZT-40 experiment are given. 


11759 (N—78-18929) Wave trajectory and electron cyclotron 
heating in toroidal plasmas. Maekawa, T.; Tanaka, S.; Terumichi, Y.; 
Hamada, Y. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Dec 
1977. 17p. (IPPJ—313). NTIS PC A02/MF AO1. 

Wave trajectories propagating obliquely to magnetic field in 
toroidal plasmas are studied theoretically. Results show that the 
ordinary wave at appropriate incident angle is mode-converted to 
the extraordinary wave at first turning point and is further converted 
to the electron Bernstein wave during passing a loop or a hooked 
nail curve near second turning point and is cyclotron-damped away, 
resulting in local electron heating, before arriving at cyclotron 
resonance layer. 


11760 (N—78-18930) Non-stochastic heating of magnetized 
plasma by electrostatic wave. Sugihara, R.; Midzuno, Y. (Nagoya 
Univ. (Japan). Inst. of —— Physics). Dec 1977. 19p. (IPPJ—314). 
NTIS PC A02/MF AO1 

When an electrostatic wave is suddenly applied, initially 
trapped particles suffer a rapid, large acceleration as well as the 
stochastic heating, while initially untrapped particles suffer only the 
stochastic heating. When the bounce frequency is larger than (omega 
sub c omega)/2, the initially trapped particles mainly absorb the 
wave energy and form a high energy trail. The results are applied to 
the problem of energetic ion creation in laser fusion plasma. 


11761 (N—78-18932) Interconnected linear theta pinches. Sen, 
A.K. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Dec 1977. 
13p. (IPPJ—316). NTIS PC A02/MF AOl. 

Several closed configurations consisting of interconnected 
linear theta pinches are proposed which may considerably reduce 
their end losses. 


11762 Rapid current penetration in turbulent heating of a high- 
density plasma. Iguchi, H.; Ito, Y.; Kawabe, T.; Muraoka, K. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Phys. Lett., A; 66: 
No. 1, 34-36(17 Apr 1978). 

Radial distribution of electron temperature as well as that of 
plasma current has been measured in the skin phase in turbulent 
heating of a high-density plasma (n approximately = 2 X 10'*cm7~$). 
Anomalously rapid disappearance of the current skin is observed, 
while the skin profile of the electron temperature remains longer 
near the plasma core, indicating that the plasma current is redistrib- 
uted without electron heat transfer across the magnetic field. 


11763 Self-induced resonant absorption of intense electromagnet- 
ic waves in inhomogeneous plasmas. Sauer, K. (Akademie der Wis- 
senschaften der DDR, Berlin. Zentralinstitut fuer Elektronenphysik). 
Phys. Lett., A; 66: No. 1, 37-40(17 Apr 1978). 

Strongly enhanced absorption of normally incident electro- 
magnetic waves can temporarily occur due to the deformation of the 
plasma density profile produced by the ponderomotive force. Ex- 
perimental results of Barinov et al. (1975) can be explained. 


11764 Force-free systems with a cylindrical magnetic wall for 

high-temperature plasma confinement. Lavrent'ev, O.A.; Sappa, N.N.; 

Shevchuk, B.A. (AN Ukrainskoj SSR, Kharkov. Fiziko- Tekhniches- 

i Inst.). Ukr. Fiz. Zh. (Russ. Ed.); 23: No. 3, 418-422(Mar 1978). (In 
ussian). 
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A numerical analysis of some system parameters is carried out 
for plasma confinement with a cylindrical ‘magnetic wall”. The 
magnetic configuration is produced by fields of different magnitude 
antiparallel currents flowing througth the even number of conduc- 
tors. The conductors are located along the generatrices of the 
cylindrical surface limiting the volume for plasma confinement. The 
research results may be used for development of a possible fusion 
reactor with a cylindrical ‘magnetic wall”. 


11765 Increase of energy confinement by the use of heavy-gas 
end plugs. Markvoort, J.A.; Hopman, H.J. (FOM-Instituut voor 
Atoom-en Molecuulfysica, Amsterdam (Netherlands)); de Kluiver, 
H. Plasma Phys.; 20: No. 3, 279-285(Mar 1978). 

An analysis is presented of the influence of heavy-gas end 
plugs on the axial electron heat conduction losses of a plasma 
column. It is shown that end plugs of highly ionized heavy-gas 
plasmas increase the energy confinement time. 


11766 Alfven wave heating of a theta pinch. Keller, R.; Poche- 
lon, A. (Ecole Polytechnique Federale, Lausanne (Switzerland)). 
Nucl. Fusion; 18: No. 8, 1051-1057(1978). 

The process of shear Alfven wave resonant absorption for 
plasma heating has been applied to a theta pinch. The m=1 mode is 
excited by means of a helical launching structure with a given 
wavelength, at a number of different frequencies. When the frequen- 
cy lies in the continuous Alfven spectrum the kink energy is trans- 
ferred to the Alfven wave and then is rapidly thermalized. The 
heating power is measured by a diamagnetic probe. It is shown that 
the probe signal can be treated as a thermodynamic variable permit- 
ting an exact energy balance to be deduced. The measured resonance 
curve of the heating power is in agreement with the predicted 
behaviour. A 50% efficiency is achieved and the coupling between 
the plasma and the external circuit is strong, in spite of the high 
compression ratio. 


11767 Guiding center simulations of strong ion beams with appli- 
cations to the counterstreaming ion torus. Tull, C.G. Davis, CA; 
Univ. of California (1978). 213p. University Microfilms Order No. 
78-15,522. 

Thesis (Ph. D.). 

We have applied the guiding center model to study this 
system. We present the details of a guiding center expansion in 
which the Fokker-Planck slowing down is included, and we derive 
the modifications to the particle energy and magnetic moment. We 
discuss the modeling of the system, and we present a method for 
simulating particle loss and reinjection. We report simulation results 
for two interesting CIT configurations. In both cases the D* species 
reaches a steady state balance but, because of limited computer time, 
a steady state balance is not quite achieved for the T* species. In 
both configurations the results show an increased loss rate (because 
of limiter losses) over the loss rate predicted for ions removed as a 
result of electron drag only. We present quantitative steady state 
results and energy injection rates necessary to maintain steady state 
balance. 


11768 Experimental studies of plasma confinement in toroidal 
systems. Bodin, H.A.B.; Keen, B.E. (UKAEA, Abingdon. Culham 
Lab.). Rep. Prog. Phys.; 40: No. 12, 1415-1565(Dec 1977). 

In this article the closed-line magnetic field approach to the 
plasma isolation and confinement problem in toroidal systems is 
reviewed. The theoretical aspects of closed-line magnetic field sys- 
tems, indicating that topologically such systems are toroidal, are 
surveyed under the headings; topology of closed-line systems, equi- 
librium in different configurations and classification of toroidal de- 
vices, MHD stability, non-ideal effects in MHD stability, microscop- 
ic stability, and plasma energy loss. A section covering the experi- 
mental results of plasma confinement in toroidal geometry considers 
Stellerators, Tokamaks, toroidal pinch -the reversed-field pinch, 
screw pinches and high-B Tokamaks, Levitrons and multipoles (in- 
ternal-ring devices), and miscellaneous toroidal containment devices. 
Recent achievements and the present position are discussed with 
reference to the status of Tokamak research, low- stellerator re- 
search and high-f research. It is concluded from the continuing 
progress made in this research that the criteria for the magnetic 
containment of plasmas can be met. Further, it is concluded that the 
construction of a successful and economic fusion reactor is within 
the scope of advancing science and technology. 250 references. 


11769 International congress: waves and instabilities in plasmas, 
3rd, 1977. (Eur Phys Soc). J. Phys. (Paris), Collog.; No. 12, 1-191(Dec 
1977). 

This conference contains 16 papers dealing with plasma heat- 
ing, plasma waves, plasma instabilities and thermonuclear devices. 
The following topics are discussed: the sideband instability, absorp- 
tion and transport in laser plasmas; solitons, envelope solitons in 
collisionless plasmas; cavitons; experiments in laser irradiation of 
plasmas; absorption of COs laser light by a dense, high temperature 
plasma; parametric instabilities in the ionosphere; the physics of the 
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earth’s collisionless shock wave; experiments in whistler wave fila- 
mentation and VLF hiss in a laboratory plasma; magnetic turbulence 
in tokamaks; theory of stationary nonlinear wave propagation in 
complex magnetic geometry; electrostatic ion cyclotron maser insta- 
bility; the absolute parametric instabilities and the plasma heating; 
lower hybrid freuency heating in toroidal devices with emphasis on 
WEGA results; and TCRF heating in tokamaks. Individual papers 
are indexed separately. 


11770 Lower hybrid frequency heating in toroidal devices with 
emphasis on Wega results. Tonon, G.; Blanc, P.; Gormezano, C.; 
Hess, W.; Ichtchenko, G.; Nguyen, T.K.; Durvaux, M.; Magne, R.; 
Ohlendorf, W.; Pacher, G.; Pacher, H.; Wegrowe, J.G. (Cent d’Etud 
Nucl, Assoc EURATOM-CEA, Grenoble, Fr). J. Phys. (Paris), 
Collog.; No. 12, C6(Dec 1977). 

Among the various methods of additional heating of toroidal 
magnetically confined plasmas by high frequency fields, heating near 
the lower hybrid frequency appears promising. With principal refer- 
ence to the results of the WEGA-Tokamak, complemented by 
results on analogous experiments, the discussion centers on three 
points: first, the coupling of the H. F. energy to the plasma; second- 
ly, the modifications induced in the plasma parameters and finally 
ion heating by absorption of the H.F. energy. 21 refs. 


11771 ICRF heating in tokamaks. Takahashi, H. (Princeton 
Univ, Plasma Phys Lab, NJ). J. Phys. (Paris), Collog.; No. 12, 
C6(Dec 1977). 

The current status of ICRF heating of Tokamak plasmas is 
described. Two aspects of the subject are discussed: the physics of 
wave damping and the evaluation of ion heating. Recent experiments 
in several tokamak devices at the second harmonic of the deuteron 
cyclotron frequency have exhibited large discrepancies between the 
observed and predicted wave damping. Current thinking attributes 
these discrepancies to the influence of a two-ion hybrid resonance 
between the majority deuterium ions and impurity protons. A 
number of experimental observations appear to be consistent with 
this view. However, the details of the physical processes which lead 
to wave damping are still unclear. A possible explanation, based 
upon enhanced cyclotron harmonic damping due to the proximity of 
the two-ion hybrid and cyclotron resonance layers, is discussed in 
this paper. The boundary value problem for fast wave propagation in 
an inhomogeneous two-ion plasma has been solved explicitly to 
obtain the wave field structure. For modest proton concentrations a 
steep gradient in the left-hand polarized electric field is found in the 
region between the hybrid and cyclotron resonant layers. This 
gradient appears to provide sufficient enhancement of the second 
harmonic damping strength to account for the observed discrepan- 
cies. However, a reliable measurement of the proton concentration is 
needed to choose between the two possibilities. Ion heating was 
examined in detail in recent experiments in the ATC device. It is 
shown that ICRF heating can heat the bulk of the ions in the core of 
a tokamak plasma with efficiencies ranging from 10 to 40%, without 
causing any significant change in the ion energy confinement. 46 
refs. 


11772 Two-stage ion heating obtained in a rapid theta-compres- 
sion experiment. I. Goto, S.; Uyama, T.; Satomi, N.; Ito, H. (Osaka 
Univ., Suita (Japan). Faculty of Engineering). J. Phys. Soc. Jpn.; 43: 
No. 6, 2042-2048(Dec 1977). 

The ion heating process of a kilovolt plasma obtained by a 
rapid magnetic compression is studied experimentally. The initial 
plasma for compression is produced by the encounter of two deuter- 
ium plasma streams. For the spectroscopic evaluation of the ion 
temperature, a small quantity of helium is added to the deuterium 
gas. According to time-resolved measurements of Doppler profiles 
of a Hell line, the ion heating process is divided into two stages; 
phase I up to 240 ns from the ignition of the compression and phase 
II hereafter. In phase I, most of measured Doppler profiles take the 
Gaussian forms and the heating rate is 1 -- 2 eV/n. In phase II, each 
profile from 250 ns to 500 ns shows a two-temperature distribution. 
The ion temperature is 1.7 keV at 700 ns and the heating rate is 4 
eV/ns around this time. Finally, the ion temperature reaches 3 -- 4 
keV. 


11773 Two-stage ion heating obtained in a rapid theta-compres- 
sion experiment, 2. Ito, H.; Goto, S.; Uyama, T.; Satomi, N. (Osaka 
Univ., Suita (Japan). Faculty of Engineering). J. Phys. Soc. Jpn.; 43: 
No. 6, 2049-2055(Dec 1977). 

The process of a two-staged ion heating of counter streaming 
plasma flows under a rapidly increasing magnetic field is studied by 
measuring plasma parameters and changes of fields. In the early 
stage of the compression, ions of the initial plasma are heated up to 
300 -- 400 eV till 240 ns by the reflected ions from the magnetic 
piston existing near the wall. By a stable and strong azimuthal 
current sheet around the plasma column existed already in the 
encounter process, a large magnetic well is formed after 240 ns. By 
the interaction with this moving magnetic barrier, ions are acceler- 
ated effectively and the ion temperature reaches 3 -- 4 keV at last. 
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The density and the temperature of electrons are (2 -- 3) x 10'*°cm~* 
and 300 eV, respectively. 


11774 Measurement of power transfer efficiency from microwave 
field to plasma under ECR condition. Sakamoto, Y. (Institute of 
Physical and Chemical Research, Wako, Saitama (Japan)). Jpn. J. 
Appl. Phys.; 16: No. 11, 1993-1998(Nov 1977). 

Microwave power absorption is estimated directly in an ECR 
helium plasma by measuring the power loss from the plasma by the 
use of copper calorimeters. More than 70% of microwave power is 
absorbed by the plasma. Power loss mechanisms of the plasma are 
also examined. ° 


11775 Features of the x-ray spectra of a plasma produced by a 
subnanosecond laser pulse. Aglitskii, E.V.; Zherikhin, A.N.; Kryu- 
kov, P.G.; Chekalin, S.V. (AN SSSR, Moscow. Inst. Spektroskopii). 
Zh. Eksp. Teor. Fiz.; 73: No. 4, 1344-1351(Oct 1977). (In Russian). 

The X-ray spectra of multicharged ions produced in heating 
of a plasma by laser pulses of 250 ps duration and 5 J energy are 
investigated. Along with lines from high-charged ions, lines are also 
recorded from ions of low multiplicity despite the fact that the 
electron temperature of the plasma was 1 keV and the electron 
density of the order of 10?! cm~*. The presence of lines from ions of 
a low ionization multiplicity can be ascribed to the nonstationary 
character of ionization process during heating of the plasma by a 
subnanosecond pulse. In this case the conditions are such that during 
the pulse electrons rapidly become heated whereas ions are not yet 
ionized to an extent which would correspond to the given electron 
temperature. The electron temperature and electron density of the 
plasma are determined on the basis of the spectra and on the 
assumption that the plasma heating is not stationary. 


11776 Thermonuclear reaction wave in high-density plasma. 
Nozaki, K. (Nagoya Univ. (Japan). Dept. of Physics); Nishihara, K 
J. Phys. Soc. Jpn.; 43: No. 4, 1393-1399(Oct 1977). 

It is shown by computer simulations that a diverging thermo- 
nuclear reaction wave in a high density plasma is an accelerating 
overcompressed detonation. The propagation stages of the reaction 
wave are classified according to different processes of energy trans- 
fer such as the a-particle diffusion, the shock heating and the 
electron thermal conduction. The front of the reaction wave consists 
of the shock compressed region proceeded by a pre-heating zone, 
where the effect of a-particle diffusion exceeds that of the electron 
thermal conduction. 


11777 Mechanism of cross-field heating of ions. Sugai, H.; 
Hirose, S.; Takeda, S. (Nagoya Univ. (Japan). Faculty of Engineer- 
ing). J. Phys. Soc. Jpn.; 43: No. 4, 1400-1406(Oct 1977). 

In a weakly ionized plasma with a perpendicular electric field 
E sub(perpendicular) and an axial magnetic field B, ion temperature 
has been observed to be approximately proportional to (E 
sub(perpendicular)/B)*. The observed ion heating is well explained 
by simple calculations based on a Joule heating which is caused by E 
x B drift. The transient process of the heating is also investigated in a 
pulsed experiment, a loss of the initial cold ions and a slow produc- 
tion of hot ions have been observed. 


11778 Stabilization of plasma flow in a transverse magnetic field. 
Zaitsev, S.G.; Favorskaya, I.K.; Chistyakov, Yu.A. Fluid Dyn. 
(USSR) (Engl. Transl.); 12: No. 5, 734-739(Sep-Oct 1977). 

Results are given of a theoretical and experimental investiga- 
tion of the intensive interaction between a plasma flow and a 
transverse magnetic field. The calculation is made for problems 
formulated so as to approximate the conditions realized experimen- 
tally. The experiment is carried out in a magnetohydrodynamic 
(MHD) channel with segmented electrodes (altogether, a total of 10 
pairs of electrodes). The electrode length in the direction of the flow 
is 1 cm, and the interelectrode gap is 0.5 cm. The region of 
interaction (the region of flow) for 10 pairs of electrodes is of length 
14.5 cm. An intense shock wave S propagates through argon with an 
initial temperature To=293°K and pressure Po=10 mm Hg. From 
the investigation of the intensive interaction between the plasma 
flow and the transverse magnetic field, it is possible to establish the 
place and time of formation of the shock discontinuity formed by the 
action of ponderomotive forces (the retardation wave R/sub T/), its 
velocity W/sub T/, and also the changes in its shape in the course of 
its formation. Two methods are used for the calculation. 9 refs. 


11779 Production of microwave plasma beam and its heating by 
pulsed high current at atmospheric pressure. Arata, Y.; Miyake, S.; 
Ushio, M.; Kobayashi, A.; Yoshioka, Y. (Osaka Univ. (Japan)). Koon 
Gakkai-Shi; 3: No. 5, 182-188(May 1977). (In Japanese). 

Production of a high power microwave plasma and its heat- 
ing by the superposition of a pulsed high current are experimentally 
investigated in a helical flow of an atmospheric hydrogen and/or 
helium gas. Because of a very small diameter of the microwave 
plasma beam (about Imm) the ambipolar diffusion effect induced a 
nonequilibrium state and the plasma was in a weakly ionized state 
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contrary to Kapitza’s result. Superposition of a high current to this 
plasma made an efficient ionization and Joule heating and the LTE 
plasma of T asymptotically equals 5 x 10 *K, Nsub(e) asymptotically 
equals 2 x 10'’ cm~* was obtained in He + 40% He gas mixture. 
About 20% of the input energy was dissipated to increase the plasma 
temperature. Stabilization of the plasma by admixture of a heavy gas 
was certified and the correlation between the instability and the 
heating efficiency was discussed. 


11780 Dynamics of the strong Langmuir turbulence in a field of 
continuous pumping. Al'terkop, B.A.; Volokitin, A.S.; Tarakanov, 
V.P. (AN SSSR, Moscow. Inst. Vysokikh Temperatur). Fiz. Plazmy; 
3: No. 1, 59-65(Jan-Feb 1977). (In Russian). 

Analytical and numerical methods are used to study the 
nonlinear dynamics of modulation instability of plasma waves in the 
field of continuous coherent pumping in supersonic conditions. The 
numerical solution is verified with periodic boundary conditions. 
Initial conditions are represented by an electric field as a sum of a 
uniform component and small amplitude disturbances with arbitrary 
phases, any plasma density disturbances were absent. Consideration 
is given to both a single soliton and a multisoliton structure. It is 
shown that the electron-plasma wave Landau damping does not 
arrest the growth of the system energy, as in this case the density 
disturbances are not stabilized. 


11781 Influence of a rotating HF field on plasma reflection from 
a mirror. Demirkhanov, R.A.; Kirov, A.G.; Raevskii, I.M.; Doro- 
shenko, A.N. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Sukhumi. Fiziko-Tekhnicheskij Inst.). Fiz. Plazmy; 3: 
No. 1, 32-36(1977). (In Russian). 

The interaction of a plasma flow with a magnetic mirror in 
the presence of a rotary HF field of dipole configuration has been 
studied experimentally. The enhancement of the reflective action of 
a mirror while using HF fields with MHz frequencies is shown. At a 
HF magnetic field strength of 120 Oe the density of the plasma 
passing through the mirror decreases by a factor of 10. The depen- 
dence obtained for the plasma flow density on a HF field strength 
agrees with theoretical assumptions. The increase of plasma reflec- 
tion by a magnetic mirror can be used for increasing plasma lifetime 
in traps. 


11782 Plasma pressure effect on the hybrid stellarator param- 
eters. Manzyuk, N.A.; Pyatov, V.N.; Rozhkov, A.M.; Sebko, V.P. 
(Khar’kovskij Gosudarstvennyj Univ. (Ukrainian SSR)). Fiz. Plazmy; 
3: No. 1, 14-17(1977). (In Russian). 

A study has been made of the effect of the finite pressure 
plasma on the stability of inner regions and rotational transformation 
angles of lines of force in a hybrid stellarator. Limiting transitions in 
the relationships obtained enable to pass to traditional two- and 
three-cut stellarators. It is shown that in a hybrid stellarator it will be 
possible to enhance the limiting plasma pressure both from the view- 
point of magnetic axis displacement and of resonance destruction of 
a magnetic configuration with external helical disturbances. 


11783 Modulated electron beam heating of a contact ionized 
lithium plasma in a mirror machine. Shepp, T.A. Berkeley, CA; Univ. 
of California (1977). 293p. University Microfilms Order No. 78- 
12,772. 

Thesis (Ph. D.). 

An experiment is reported in which a modulated (D.C. to 50 
MHz) electron beam (5 kV, 300 mA) pulse of up to 100 ys duration 
is used to heat a lithium plasma to temperatures up to 90 eV. Ion 
temperatures of up to 400 eV are achieved by subsequent magnetic 
mirror compression (20 kG peak) of the beam heated ions. Lithium 
plasma (1 x 10-® to 5 x 10~® cm~*) is generated in a single-ended Q- 
machine geometry, coaxial with a magnetic mirror coil. A theoreti- 
cal analysis is presented for the flow of the contact ionized lithium 
plasma along the spatially and temporally varying magnetic mirror 
field, and comparison is made with experimental results. It is demon- 
strated that the decay in density as seen on a microwave cavity 
perturbation density measurement is characteristic of the cutoff of 
plasma from the source due to the rising mirror field and that, due to 
unstable radial loss, no particles are trapped by the mirror. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 11769, 11824, 11951 


11784 (EUR-CEA-FC—917) Infrared beat detection. Applica- 
tion to studying continuous HCN lasers (lambda=337.). Mamadou 
El-Hadj Tidjani. (Association Euratom-CEA sur la Fusion, Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Physique du Plasma et de la Fusion Controlee; Paris-11 Univ., 91 - 
Orsay (France)). Sep 1977. 160p. (In French). Dep. NTIS (US ‘Sales 
Only), PC A08/MF AO1. 

Thesis. 

The sensitivity of three detectors is compared using the beat 
detection of the continuous HCN laser (337). These three detectors 
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are: a pyroelectric detector (T.G.S.), a tungsten-graphite needle- 
contact diode working at room temperature, and a GaAs photocon- 
ductor crystal working at liquid helium temperature (4.2K). The 
results obtained confirm that the respective detector sensitivity is 
better in beat detection than in video detection. Furthermore, among 
the three detectors investigated, the liquid helium cooled GaAs 
detector is the only one to be possibly envisaged for Thomson 
scattering experiments on Tokamaks. A systematic investigation of 
the laser stability shows that the sharpness of the line can be 
improved when increasing the mechanical stability or the laser 
support and in function of the pressure of the gas mixture inside the 
cavity, and the discharge current. 


11785 (EUR-CEA-FC—924) Study of using the guided propaga- 
tion for the infrared interferometry on Tokamaks, Crenn, J.P. (Asso- 
ciation Euratom-CEA sur la Fusion, Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et 
de la Fusion Controlee). Nov 1977. 43p. (In French). Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

A waveguide system is shown to be usable with a multichan- 
nel infrared interferometer connected to a Tokamak. Such system 
should allow the drawbacks of beam deflecting from the theoretical 
trajectory to be avoided; the guides being furthermore possibly 
connected at points where such beam deviations may be of impor- 
tance. Circular dielectric waveguides or over-dimensioned squared 
metal guides would be chosen in accordance with the guide dimen- 
sions, length and misalignments. The system components (elbow, 
coupler or mixer) could be either components similar to those 
already used in microwave over-dimensioned guides, or connections 
outside the guide such as in infrared optics, the edge diffraction 
becoming insignificant in a highly over-dimensioned guide. 


11786 (EUR-CEA-FC—929) Measurement of radial current dis- 
tribution in a tokamak plasma, using a neutral lithium beam. Mc 
Cormick, K.; Olivain, J. (Association Euratom-CEA sur la Fusion, 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee). Nov 1977. 
30p. (In French). Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

The principal of the measurement of the radial current distri- 
bution in a Tokamak plasma, using a lithium beam, is analyzed. The 
various parts of the diagnostic and their major characteristics are 
described. Tests obtained in a low density target plasma are report- 
ed. Finally experimental results obtained for a Tokomak are given. 
Profils are evaluated with average accuracy of +-15%. 


11787 Bolometer with high time resolution for investigation of 
energy losses in tokamaks. Kaganskii, M.G.; Lashkul, S.I.; Shakho- 
vets, K.G. (AN SSSR, Leningrad. Fiziko-Tekhnicheskii Inst.). Fiz. 
Plazmy; 3: No. 3, 681-685(May-Jun 1977). (In Russian). 

A bolometer is described with a sensitivity of 10~® J/cm? and 
a time resolution of 10 ys, which was used in studying the energy 
flux during ohmic heating and compression of plasma in the Tuman- 
2 device. A method of the absolute calibration of the bolometer is 
presented. Analysis has revealed the bolometer sensitivity being 
limited by noises of the statistic nature. A fundamental disadvantage 
of the instrument in plasma compression experiments has been found, 
namely the appearance of a spurious signal at the bolometer output 
in fast growth of a toroidal magnetic field. 


11788 (IPF—77-5) Scattering diagnostics with periodically 
pulsed lasers to follow the continuous evolution of time dependent 
plasma parameters. von Hellermann, M.; Hirsch, K.; Doeble, H.F. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Plasmaforschung). 
Apr 1977. 20p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The possibilities to use periodically pulsed lasers for plasma 
scattering diagnostics are discussed. An experiment with succesful 
application of a periodically pulsed frequency-doubled Nd:YAG 
laser is described and results are given. Application of the method to 
monitor continuously, with millisecond time resolution, parameters 
of Tokamak type plasmas, is considered. 


11789 (IPF—78-3) Beam deviation method as a diagnostic tool 
for the plasma focus. Schmidt, H.; Rueckle, B. (Stuttgart Univ. (TH) 
(Germany, F.R.). Inst. fuer Plasmaforschung). 1978. 16p. Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

The application of an optical method for density measure- 
ments in cylindrical plasmas is described. The angular deviation of a 
probing light beam sent through the plasma is proportional to the 
maximum of the density in the plasma column. The deviation does 
not depend on the plasma dimensions, however, it is influenced to a 
certain degree by the density profile. The method is successfully 
applied to the investigation of a dense plasma focus with a time 
resolution of 2 ns and a spatial resolution (in axial direction) of 2 mm. 


11790 Doppler temperature and particle confinement time deter- 
mined from measurements of h$sub Salpha$$-line on a tokamak plasma 
in the JFT-2a device. Kasai, S.; Azumi, M.; Funahashi, A.; Sugie, T.; 
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Takizuka, T. (Jpn At Energy Res Inst, Tokai Establ, Ibaraki). Jpn. J. 
Appl. Phys.; 17: No. 5, 903-910(May 1978). 

Radiation from the H/sub alpha/ line has been investigated in 
the hydrogen tokamak plasma obtained under a typical JFT-2a 
discharge. The profiles of the H/sub alpha/-line were measured 
along both perpendicular and tangential paths to the toroidal mag- 
netic field. The measured profiles can be interpreted in terms of 
Doppler broadening at the line wings due to hot hydrogen atoms 
originating from the resonance charge-exchange process and at the 
line center due to cold particles having energies of a few to several 
eV. Distributions in the minor cross-section of photon numbers of 
the H/sub alpha/-line were also measured, from which the confine- 
ment time of charged particles was found to be 0.5 to 2.5 msec. 19 
refs. 


11791 Plasma scattering experiments with a periodic Nd:YAG 
laser at 1.06 um and a Si-avalanche detector. Hirsch, K.; Holzhauer, 
E.; Reischl, R. (Stuttgart Univ. (TH) (Germany, F.R). Inst. fuer 
Plasmaforschung); Doebele, H.F. (Essen Univ. (Gesamthochschule) 
(Germany, F.R.)). Phys. Lett, A; 66: No. 1, 31-33(17 Apr 1978). 

First spectra obtained by scattering from a hydrogen arc 
plasma using a periodically pulsed cw-pumped Nd:YAG laser are 
presented. Because of its high quantum efficiency at 1.06 ym a large- 
area Si-avalanche diode followed by a capacitance-compensating 
amplifier is used as detector. 


11792 Space-resolved vacuum ultra-violet spectroscopy on T.F.R. 
Tokamak plasmas. Plasma Phys.; 20: No. 3, 207-223(Mar 1978). 

Results are reported of space-resolved vacuum-ultraviolet 
spectroscopy (between 100 A and 2000A) on T.F.R. Tokamak 
plasmas and examples are given of profiles for both heavy and light 
impurity ions. The experimental method and the associated uncer- 
tainties and problems are stressed. The great importance of numeri- 
cal calculations in the interpretation of the impurity profiles is 
pointed out. 


11793 Scattering diagnostics with periodically pulsed lasers to 
follow the continuous evolution of time dependent plasma parameters. 
Doebele, H.F.; Hirsch, K. (Stuttgart Univ. (TH) (Germany, F. . 4 
Inst. fuer Plasmaforschung); Hellermann, M. von. Plasma Phys.; 20 
No. 3, 241-253(Mar 1978). 

The possibilities to use periodically pulsed lasers for plasma 
scattering diagnostics are discussed. An experiment with successful 
application of a periodically pulsed frequency-doubled Nd:YAG 
laser is described and results are given. Application of the method to 
monitor continuously, with milli-second time resolution, parameters 
of Tokamak type plasmas, is considered. 


11794 Thomson scattering from current-carrying plasma with 
Spitzer-Haerm electron distribution function. Segre, S.E. (Comitato 
Nazionale per I'Energia Nucleare, Frascati (Italy)). Plasma Phys.; 20: 
No. 3, 287-291(Mar 1978). 

The spectrum of the radiation scattered from a current- 
carrying plasma is derived for a drift velocity small with respect to 
the thermal velocity. This spectrum can be used for a local measure- 
ment of current density j and effective ionic charge Z. 


11795 Positive ion collection by a cylindrical probe in a colli- 
sional plasma, Zimmermann, R. (Muenchen Univ. (Germany, F.R.). 
Sektion Physik). Plasma Phys.; 20: No. 3, 255-261(Mar 1978). 

A simplified theory of positive ion collection by a long 
cylindrical probe in a collisional, stationary plasma is given. It is 
based on a probe theory of Self and Shih. Its application allows the 
determination of plasma density from measured positive ion currents 
at negative potentials. 


11796 Plasma diagnostics by four-photon light coherent scatter- 
ing on an ion sound, Bunkin, F.V.; Kalinin, F.V.; Pashinin, P.P. (AN 
SSSR, Moscow. Fizicheskij Inst.). Kvantovaya Elektron. (Moscow); 5: 
No. 2, 468-470(Feb 1978). (In Russian). 


11797 Measurement of a theta-pinch plasma by holographic inter- 
ferometry. Ozawa, Y.; Enoto, T.; Yasutomo, Y.; Himeno, S.L; 
Miyata, K. (Hokkaido Univ., Sapporo (Japan). Faculty of Engineer- 
ing). Hokkaido Daigaku Kogakubu Kenkyu Hokoku; No. 86, 161- 
172(Feb 1978). (In Japanese). 

Since the holographic interferometry has great advantages of 
experimental symplicity and flexibility associated with common path 
interference, it may be said that the holographic interferometry is a 
new plasma diagnostic method having excellent spatio-time resolv- 
ing power. Although end-on holographic interferometry of a linear 
theta pinch plasma has been carried out thus far, in this paper we 
report side-on holographic interferometry of a two-coil mirror- type 
theta pinch plasma and the results of the measurement of magnetic 
field distribution by multi-coil magnetic probes. Both results show 
that electron densities at the midplane of the mirror field is extraordi- 
narily high. This is caused by the injection of plasma from both theta 
pinch coils and the confinement effect by the mirror field. 
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11798 Proposed method of determining the current density profile 
ordinary and extraordinary waves. Shinohara, S. (Tokyo 
). Dept. of Physics). Nucl. Fusion; 18: No. 8, 1164- 


by 
Univ. (Ja 
1168(1978). 
A proposal for determining the current density profile of 
tokamaks by the use of ordinary and extraordinary waves is present- 
ed. Transmission paths of both waves are taken along a constant 
major radius. Using micro-wave interferometry, the phase shifts, 
which depend on the magnetic field, give the current density profile. 
An estimate of the plasma density distribution is also discussed. 


11799 Plasma-diagnostic techniques for the study of powerinter- 
rupting phenomena. Ueda, Y.; Sasao, H.; Yoshiyasu, H.; Okuda, S.; 
Miyamoto, T. (Mitsubishi Electric Corp., Amagasaki, Hyogo 
(Japan). Central Research Lab.). Mitsubishi Denki Giho; 51: No. 11, 
711-716(Nov 1977). (In Japanese). 

The article points out that a basic understanding of arcing 
phenomena requires, in addition to the measurement of voltage and 
current transients, the direct appreciation of the behavior of such 
particles as electrons, atoms and ions in the arc space, and presents 
plasma-diagnostic techniques suitable for this purpose and some 
points requiring caution in their application, along with a new 
method, developed by the authors, for the interpretation of optically 
obtained data, which is the heart of the diagnostic technique. Arcs in 
SFe gas are used as examples to illustrate applications of the diagnos- 
tic techniques. Their further application to arcs in air and in vacuo, 
as well as to current-limiting arcs, is in progress, and several new 
insights gained are described. 


11800 Axial behaviors of a theta pinch plasma with an antiparal- 
lel trapped magnetic field. Ishii, S.; Hayashi, I.; Seno, Y.i (Tokyo Inst. 
of Tech. (Japan). Faculty of Engineering). Denki Gakkai Ronbunshi, 
A; 97: No. 9, 479-485(Sep 1977). (In Japanese). 

Fundamental plasma behavior has been almost revealed for 
theta pinch method in the researches for realizing controlled fusion 
reactions. Interest is also being taken in the axial behavior of plasma 
under such condition that the direction of the line of magnetic force 
confined in a pinched plasma column is reversed in relation to 
external magnetic field. The authors examined the axial behavior of 
linear theta pinch plasma with a high speed camera using the image 
converter tube RCA-4449A and the magnetic probe, and succeeded 
in photographing the details of plasma shape and its change with 
time. The experimental results and examinations are described in 
detail with the outline of experimental apparatuses, and summarized 
as follows. Area waves in compressional wave mode were observed 
during a second half cycle of discharge current, and the measured 
value of their propagation speed coincided with the calculated value. 
Collision of area waves at the center of the coil did not give the 
effect to annihilate the antiparallel field. Antiparalllel field arrange- 
ment, in which the location of zero magnetic field exists in pinch 
plasma, presents interesting problems such as heating and the stabil- 
ity in torus system in addition to the phenomena of area waves. The 
study with toroidal pinch will be a future research subject. 


11801 Study of the plasma density distribution in a current 
sheath by the interference-holographic technique. Dreyden, G.V.; 
Kirii, N.P.; Markov, V.S.; Mirzabekov, A.M.; Ostrovskaya, G.V.; 
Frank, A.G.; Khodzhaev, A.Z.; Shedova, E.N. (AN SSSR, 
Moscow. Fizicheskij Inst.). Fiz. Plazmy; 3: No. 1, 45-54(1977). (In 
Russian). 

A study of the evolution of plasma density distribution at 
various stages of the formation of a current layer with respect to 
initial conditions in the TS-3 device designed for production and 
investigation of plane current sheaths was made. A high-current 
direct discharge was formed in a quadrupole magnetic field. For the 
first time the method of holographic interferometry was useful in 
visualizing a current sheath plasma. It is shown that the formation of 
a current sheath with a width/thickness ratio of the order of 10 can 
be observed in the vicinity of the magnetic field zero line. The 
greater width of a sheath was realized by increasing a total current 
in the sheath. The higher gradient of the magnetic field along with 
the lower initial gas density result in a higher rate of sheath forma- 
tion and a drop in plasma density in the sheath. In most operating 
conditions under study the plasma density distribution over the 
sheath width was practically uniform within 20%, the sheath was 
stable for 1.5 ps. 


11802 Plasma filament diagnostics by its short wavelength ther- 
mal emission. Tishchenko, E.A.; Vaynshteyn, L.A. (AN SSSR, 
Moscow. Fizicheskaya Lab.; AN SSSR, Moscow. Inst. Fizicheskikh 
Problem). Fiz. Plazmy; 3: No. 1, 124-135(1977). (In Russian). 

A problem of the reception of plasma filament thermal radi- 
ation by a directional antenna in the frequency range where charac- 
teristic plasma dimensions are substantially greater than the wave- 
length has been solved. No limitations are imposed on wave refrac- 
tion and integral damping in a plasma. It is shown that special 
measurements make it possible to find the dependence of the tem- 
perature-plasma conductivity product on the cylindrical coordinate 
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provided that the damping of a wave as it propagates across the 
plasma can be neglected. Two linear integral equations of the first 
kind, namely the convolution and Abel equations, have been solved. 
An asymptotic method has been applied to the derivation of the 
principal relations. 


PLASMA KINETICS - GENERAL 


11803 (AD-A—051746) Methods of obtaining maximum electri- 
cal power in short pulses. Babykin, M.V.; Bartov, A.V. (Foreign 
Technology Div., Wright-Patterson AFB, OH (USA)). 14 Dec 1977. 
4lp. (FTD-ID(RS)T—2035-77). NTIS PC A03/MF AOl1. 

The purpose of this work is to examine the question, what 
determines the maximum powers and rate of increase in the power of 
various systems and under what conditions can parameters be ob- 
tained which are necessary for the initiation of a thermonuclear 
reaction. Here, we will consider only the final stages of energy 
accumulators which are able to create power pulses shorter than 
10-7 or 10~*s. All the slower sources of energy such as, for example, 
explosion-magnetic generators which can ensure a current pulse no 
shorter than 5-10 microsec will not be examined here although they, 
along with regular capacitor batteries and inductive and electromag- 
netic accumulators, can be used as preliminary sources of energy for 
fast systems and their comparative evaluation unquestionably will be 
necessary in the future. 


11804 (N—78-18933) Optical escape factors for doppler profiles 
in spherical, cylindrical and plane parallel geometries. Otsuka, M 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Dec 1977. 22p. 
(IPPJ—317). NTIS PC A02/MF AO1. 

Optical escape factors for Doppler profiles in spherical, cylin- 
drical and plane parallel geometries are tabulated over the range of 
optical depths from 0.001 to 100,000. Relations with the known 
formulae are discussed also. 


11805 Fusion-fission analogy and Tny criterion for fusion plas- 
mas. McNally, J.R. Jr. (Oak Ridge National Lab., TN). Nucl. Sci. 
Eng.; 67: No. 2, 255-270(Aug 1978). 

This note presents a concise version of the analogy between 
fusion (ignition) and fission (criticality) plus a new Tny criterion for 
evaluating fusion plasma quality with regard to ignition. A compari- 
son with experimental data is also made. 


11806 Electron-atom momentum-transfer cross sections for cae- 
sium from the measured electron thermal conductivity. Stefanov, B. 
(Bylgarska Akademiya na Naukite, Sofia. Inst. po Elektronika). J. 
Phys., B (London); 11: No. 7, L249-L253(14 Apr 1978). 

A method is proposed to determine the dependence of the 
electron-atom cross section on the energy from measured values of 
the thermal-conductivity coefficient in a plasma. Preliminary results 
on Cs are reported. 


11807 Long-range potentials and stark broadening of neutral 
lines. Dimitrijevic, M.S.; Gruijc, P. (Belgrade Univ. (Yugoslavia). 
Inst. za Fiziku). J. Quant. Spectrosc. Radiat. Transfer; 19: No. 4, 407- 
416(1978). 

The influence of the dipole polarization and quadrupole po- 
tentials on the Stark broadening of isolated neutral lines in a plasma 
has been investigated within the semiclassical approximation. It has 
been shown that both the perturbing electron trajectories and the 
minimum impact parameter may undergo a noticeable change when 
reaction of the emitter on the impact electron is taken into account. 
The effects on the half-widths of selected lines have been examined 
within the impact approximation. Calculated results are compared 
both with available experimental data and other theoretical results. 
The importance of including long-range effects is also discussed. 


11808 Evolution of transverse instability in a hollow cylindrical 
weakly-ionized plasma column. Kuedyan, H.M. Brooklyn; Polytech- 
nic Inst. of New York (1978). 149p. University Microfilms Order 
No. 78-16,755. 

Thesis (Ph. D.). 

Having observed formation of plasma striations in an Elec- 
tron Cyclotron Resonance Heating (ECRH) device, we have studied 
the conditions under which the hollow cylindrical plasma columns 
would develop into striations. We first present the observed condi- 
tions of the hollow cylindrical plasma which would develop into 
plasma striations, the measured characteristics of the transverse 
oscillations and a simple small signal model for a transverse instabil- 
ity in a weakly-ionized hollow cylindrical plasma. This linearized 
model, which assumes flowing cold ion fluid (T/sub i/ approximate- 
ly < 0.1 eV) in warm electron fluid (T/sub e/ approximately 1 eV) 
and background neutrals, reveals a transverse flute-type electrostatic 
instability whose characteristics are in qualitative and quantitative 
agreement with the measured values of the oscillations in our experi- 
ment. 
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11809 Radiative properties of helium plasma with a non-Maxwell 
electron. Shirai, H.; Tabei, K. (Gunma Univ., Kiryu (Japan). Faculty 
of Technology); Ishihara, Y. Nippon Koku Uchu Gakkaishi; 25: No. 
285, 475-481(Oct 1977). (In Japanese). 

The effect of non-Maxwellian energy distribution for free 
electron upon the radiative properties of weakly ionized helium gas 
has been investigated theoretically and experimentally. In order to 
obtain the population distribution among the excited levels of the 
neutral atom, which determines the radiative properties of the 
plasma, rate equations are solved with the non-Maxwellian electron 
energy distribution calculated numerically from the Boltzmann equa- 
tion for the distribution function. It is found that the theoretical 
population distributions are in good agreement with the experimental 
ones obtained in the positive-column plasma which is typically 
weakly-ionized and are largely different from the theoretical ones 
with the Maxwell electrons. 


11810 Basic studies on the blanket design of controlled thermonu- 
clear reactors. Sekiguchi, A. (Tokyo Univ. (Japan). Faculty of Engi- 
neering). Tokyo Daigaku Kogakubu Fuzoku Sogo Shikenjo Nenpo; 36: 
183-192(Sep 1977). (In Japanese). 

The third year program of the basic studies on the CTR- 
blanket design was completed in success to obtain interesting find- 
ings and experiences in each relevant technical area as well as in 
conceptual design studies. In this period, the laboratory building was 
completed at Tokai. Included in this report are the research activi- 
ties in the following areas: fusion reactor materials, ion accelerator, 
neutronics, superconducting magnet, neutron beam source, tritium 
fuel, reactor system design, mechanics, and heat removal. 


11811 Stark broadening of hydrogen lines in a plasma. Lisitsa, 
V.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner- 
gii SSSR, Moscow. Inst. Atomnoj Ehnergii). Usp. Fiz. Nauk; 122: 
No. 3, 449-495(Jul 1977). (In Russian). 

Results are reviewed of theoretical and experimental studies 
of the Stark broadening of hydrogen lines in a plasma for the last 10- 
15 years. Statistical problems of the Coulomb microfield of ions and 
electrons within a plasma (with allowance made for screening and 
ion-ion effects) and also of temporal fluctuations of the microfield 
are briefly set forth. Detailed consideration is given to the dynamics 
of interaction of the plasma microfield with a radiating atom. Along 
with the known approximations of the broadening theory a consider- 
able attention is paid to the description of the intermediate spectrum 
region where the above approximations are disturbed. The possibil- 
ity of describing this region is due to a specific (four-dimensional) 
symmetry of the hydrogen atom, permitting its exact wave functions 
in the field of a broadening particle to be found. Detailed considera- 
tion is also given to ion thermal motion and the related "effect of 
reduced mass” revealing in the centre of the Balmer lines. Principal 
results are given making it possible both to verify theoretical conclu- 
sions and to formulate new problems. 


11812 Investigation of the effectiveness of porous cooling of the 
plasmatron stabilizing channel. Kurochkin, Yu.V.; Pustogarov, A.V.; 
Starshinov, V.I.; Ukolov, V.V. Izv. Sib. Otd. Akad. Nauk SSSR, Ser. 
Tekh. Nauk; No. 8/2, 97-102(1977). (In Russian). 

The flow and heat transfer in the porous wall of the stabiliz- 
ing channel of a plasmatron are considered for condition of high 
radiant heat fluxes from the arc plasma upon the inner wall surface 
and high specific injections of the working medium. An axisymme- 
trical stationary case is considered under the assumption of an 
inequality between the temperatures of the material and the cooling 
temperature. Calculations are made for porous walls of steel 
1Cr18Nil0Ti, AlOs ceramics, and tungsten with different porosity 
values. The viscous and inertial coefficients of pressure losses are 
determined experimentally. Air, hydrogen and argon are considered 
as cooling agents. It is shown that the effectiveness of porous 
cooling is above all influenced by the intensity of internal heat 
transfer between the porous material and the injected gas, the value 
of the injection of the cooling agents, and its heat capacity. 16 refs. 


11813 Relaxation of an ion beam moving transverse a magnetic 
field in a plasma. Aburdzhaniya, Kh.D.; Lominadze, D.G. (Tbilisskij 
Gosudarstvennyj Univ. (USSR). Inst. Prikladnoj Matematiki; AN 
Gruzinskoj SSR, Tbilisi. Inst. Fiziki). Fiz. Plazmy; 3: No. 1, 97- 
104(1977). (In Russian). 

A nonlinear stage in development of instabilities appearing in 
interaction of a primary monoenergetic ion beam with a plasma in a 
magnetic field is considered. Energy losses in the directional motion 
of the ion beam during its relaxation in the plasma and the enhance- 
ment of the thermal energy of plasma particles have been found. It is 
shown that the excitation of electron-cyclotron oscillations results in 
a transfer of approximately 2/3 of the energy of the beam directional 
motion to plasma electrons and in substantial heating of the electron 
component. In the excitation of ion-acoustic oscillations this energy 
converts largely to the energy of the transverse thermal motion of 
plasma ions. 
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11814 (CTO—1346) Possibilities for the thermonuclear fusion of 
elements. Belokon, V.A.; II‘inskii, Yu.A.; Khokhlov, R.V. Translated 
by R.M. Durham from Pis'ma Zh. Eksp. Teor. Fiz.; 24: No. 10, 569- 
572(20 Nov 1976). 7p. British Library Lending Div., Yorkshire, Eng. 

The possibilities for the fusion of various elements are dis- 
cussed on the basis of extrapolating the known conditions for con- 
trolled thermonuclear fusion. 


PLASMA KINETICS - EXPERIMENTAL 


11815 XUV spectra of highly ionised molybdenum. Mansfield, 
M.W.D.; Peacock, N.J.; Smith, C.C.; Hobby, M.G. (UKAEA, Ab- 
ingdon. Culham Lab.); Cowan, R.D. J. Phys., B (London); 11: No. 9, 
1521-1544(14 May 1978). 

The spectra of molybdenum ions produced in Tokamaks in 
the wavelength range 10-200 A have been reproduced in a plasma 
formed by laser beam irradiation of solid molybdenum targets. Lines 
from highly ionised stages of molybdenum (Mo XXX to Mo XXXII) 
have been distinguished by varying the laser beam intensity. Detailed 
analyses of the simpler ions, Mo XV (Ni-like), Mo XVI (Co-like), 
Mo XXXII (Na-like), and to a lesser extent Mo XXXI (Mg-like) and 
Mo XVII (Fe-like), have been achieved by comparison with ab initio 
calculations. A general interpretation of intermediate ion stages is 
also given but it is shown that most of these spectra are so complex, 
as a result of inner-subshell excitation, that detailed term-scheme 
analyses are nearly impossible. 


11816 Recent developments in plasma focus research. Bernard, 
A. (CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges 
(France). Atomkernenergie; 32: 73-75(1978). 

From International workshop-thinkshop on emerging con- 
cepts in advanced nuclear energy systems analysis; Graz, Austria (29 
- 31 Mar 1978). 

The main physical phenomena occuring in the plasma focus 
experiment are caused by the interaction of electrical current with 
plasma when conditions are realized for microinstabilities to devel- 
op. These lead to a high resistance phase followed by the accelera- 
tion of electrons and ions to high energies. The ion beam creates 
both ionization and nuclear reactions. When operated in deuterium a 
device properly matched to a 340 kJ-40 kV capacitor bank yields up 
to 10’? neutrons. Further possible developments are proposed to 
increase the yield by orders of magnitude. 


11817 Line broadening measurement in high density plasma, (2). 
Neutral helium lines. Okasaka, R.; Shimizu, M.; Fukuda, K. (Kyoto 
Univ. (Japan). Faculty of Engineering). J. Phys. Soc. Jpn.; 43: No. 5, 
1708-1715(Nov 1977). 

The profiles of neutral helium lines at lambda 4471, 4921, 
5016, 6678, and 7065 A were observed in a plasma of electron 
density 1.0 to 3.5 x 10’? cm~* generated in an improved T-tube. 
Comparison of the measured profiles with the profiles predicted by 
line broadening theories shows that the lambda 7065 A line is well 
described by the isolated line approximation but the lambda 5016 and 
6678 A lines should be treated by the overlapping line theory in a 
plasma of electron density of 3.0 x 10’? cm~* On the profile of the 
lambda 4471 A line which has intense forbidden components, dis- 
agreement between the observed and the theoretical result is seen on 
the wavelength separation between the allowed and the forbidden 
component. The observed ratio of the maximum intensity of the 
forbidden component to that of the allowed component is larger 
than the theoretical ratio. 


11818 Propagation of free-streaming ions and ion bursts excited 
by a grid in a plasma. Fujita, H. (Saga Univ. (Japan). Faculty of 
Science and Engineering); Nomura, Y. J. Phys. Soc. Jpn.; 43: No. 5, 
1736-1738(Nov 1977). 

Propagation of both free-streaming ions and ion bursts excited 
by a grid in a plasma was experimentally studied. Free-streaming 
ions which were observed for frequencies larger than the ion plasma 
frequency changed continuously to ion bursts when the excitation 
voltage was increased. 


11819 Neutron emission from CO, laser irradiated plasma focus. 
Thein, A.; Kitagawa, Y.; Takahashi, R.; Yamada, Y.; Yokoyama, M. 
(Osaka Univ. (Japan)). Oyo Butsuri; 46: No. 11, 1090-1094(Nov 
1977). (In Japanese). 

Neutron yield from plasma focus is enhanced when the insta- 
bility is excited spontaneously in the pinch plasma. The threshold 
pressure for this instability excitation is given by the relation p 
proportional to Vsup(1.5) for D2 gas. The path of the neutron flight 
to the detector is successfully collimated by paraffin blocks and an 
ion temperature of 4.2 keV is obtained from neutron spread by the 
time of flight method. On the other hand, in weak focus plasma 
region, where no oscillation occurs by itself, TEA COs laser triggers 
the same instability. This induced instability thermalizes the pinch 
plasma, and neutron yield is enhanced to 2.3 times of that without 
laser irradiation. 
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11820 Measurement of the energy spectrum of ions in a collision- 
less neutral current layer. Koshilev, N.A.; Masalov, V.L.; Strokin, 
N.A.; Shishko, A.A. (AN SSSR, Irkutsk. Sibirskij Inst. Zemnogo 
Magnetizma Ionosfery i Rasprostraneniya Radiovoln). Zh. Eksp. 
Teor. Fiz.; 72: No. 6, 2110-2119(Jun 1977). (In Russian). 

The energy distribution of ion fluxes in the plasma of a 
THETA-pinch type installation with an inverse field is measured in 
the radial and longitudinal directions by means of a multichannel 
electrostatic energy analyzer of charge exchange atoms. A selected 
beam of ions elastically reflected from a neutral layer moves ahead 
the layer in a radial direction. The ion temperature in the layer does 
not excved 60-80 eV. The flux of ions along the neutral layer consists 
of scattered ions of the radial flux and of ions accelerated at the 
boundary between the hot and cold plasma. 


11821 Certain type of the "Tokamak-4” discharges. Berlizov, 
A.B.; Lysenko, S.E.; Notkin, G.E.; Shcheglov, D.A. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). Fiz. Plazmy; 3: No. 10, -5(1977). (In Rus- 
sian). 

The profiles of the radial distribution of electron temperature 
and plasma density in the Tokamak-4 have been measured. The 
discharge is characterized by the following parameters: longitudinal 
magnetic field 37 kOe, plasma current 110 kA, which corresponds to 
5.4 safety factor. The mean plasma density being measured with a 
SHF interferometer at the 45th millisecond of the discharge is 
3.8x10'* cm~*. The electron energy time is 6 ms. A flatter distribu- 
tion is noted as compared with the other operating conditions of the 
device. It is attempted to interprete the data obtaxned through the 
theory of electron thermal conductivity in the tokamak. 


11822 Study on plasma equilibrium currents in the stellarator 
plasma. Dikii, A.G.; Kuznetsov, Yu.K.; Pashnev, V.K.; Tonkopryad, 
V.M. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
Fiz. Plazmy; 3: No. 1, 6-13(1977). (In Russian). 

In an effort to study plasma equilibrium quasi-stationary cur- 
rents in the plasma of the Uragan stellarator in the course of HF 
heating have been examined. The equilibrium has been studied by 
measuring disturbances of magnetic field outside the plasma filament. 
The plasma parameters corresponded to hydrodynamic regime in 
electrons and “plateau” regime in ions. The mean plasma density is 
C2-4)x10'? cm~*, ion temperature is less than 30 eV and electron 
temperature - 10 eV. The density is measured by means of a 
microwave interferometer, the component temperatures are found 
by measuring a diamagnetic signal and plasma conductivity. It has 
been found that the magnitude of the fundamental harmonic of the 
longitudinal equilibrium current agrees well with the theoretical one. 
Other harmonics of the longitudinal current have been found, whose 
characteristics differ significantly from those predicted theoretically 
for equilibrium plasma. The zero, second and helical harmonics have 
been found to possess the greatest values. Some experimental data 
suggest the importance of nonlinear electron drag by a wave and 
deviation from the plasma equilibrium state. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 11867 


11823 (CEA-CONF—4118) Plasma with multiply ionized spe- 
cies. Geller, R. (Association Euratom-CEA sur la Fusion, Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Physique du Plasma et de la Fusion Controlee). 1977. 18p. (CONF- 
770930—2). Avail: Service de Documentation, CEN Saclay, PB No. 
2, 91190 Gif-sur-Yvette, France. 

From XIII international conference on phenomena in ionized 
gases; Berlin, F.R. Germany (Sep 1977). 

The principal fundamental processes leading to a steady state 
plasma with multiply charged species are reviewed. The subsequent 
plasma parameters are emphasized. Some methods and experimental 
devices delivering such plasmas are described. 


11824 (IPF—77-1) Plasma source model for investigations in the 
electron density range of 10''-10'°cm™*. Tichmann, K. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Plasmaforschung). 1977. 66p. 
(In German). Dep. NTIS (US Sales Only), PC A04/MF AOl1. 

A model plasma source has been developed for tests of 
electron-density-dependent diagnostic methods in the density region 
around 10'%cm~*. The plasma, which is generated by a cascade arc, 
is guided by an axial magnetic field and expands into a chamber with 
a pressure of 10~* to 10°* torr. A stationary cylindrically symmetric, 
flowing, nearly fully ionized hydrogen plasma is available, the 
electron density of which can be varied between 101! and 2 x 
10**cm~*. Apart from some well-known diagnostic techniques, also 
a method to measure electron density and temperature with the aid 
of a continuous argon ion laser has been tested. 


11825 (Juel— 1467) Ignition phase of a tokamak discharge. Waid- 
mann, G. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
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F.R.)). Nov 1977. 24p. (In German). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

The ionization times and the magnetic flux requirement for 
the breakdown phase of a Tokamak discharge were calculated from 
a simplified model. The coupled continuity equations for the elec- 
tron and neutral gas component were solved numerically for a 
homogeneous plasma. The relevant physical processes in the initial 
phase were expressed as a function of the reduced electric field and 
included into the model. The initial values and boundary conditions 
used were taken specifically for our toroidal experiment TEXTOR 
(R = 175 cm, a = 50 cm, BPHI = 20 kG, Isub(p) = 480 kA). A 
breakdown delay time is caused by the presence of a closed metallic 
vessel. A strontausub(z)pendence of the breakdown time is observed 
for realistic toroidal voltages. For TEXTOR bd-times tausup(z) 
approximately> 1 msec are to be expected. The temporal develop- 
ment of electron density and neutral gas concentration in the early 
discharge phase is discussed. 


11826 (KIYI—77-2) Turbulent diffusion in a multicomponent 
plasma. Belikov, V.S.; Kolesnichenko, Ya.I. (AN Ukrainskoj SSR, 
Kiev. Inst. Yadernykh Issledovanij). 1977. 15p. (In Russian). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

By means of quasi-linear equations for distribution functions 
of plasma particles it is shown that the non-resonant wave-particle 
interaction at stationary turbulence doesn’t lead to diffusion of 
particles across the magnetic field. The qualitative consideration of 
the turbulent diffusion is carried out in the multicomponent plasma, 
which allows to determine the relative directions of the turbulent 
particle fluxes. The general expression for particle fluxes, consider- 
ing the process of the induced wave scattering by particles is 
obtained. A method of calculation of the magnitudes from this 
expression in the presence of particle sources in plasma is developed. 
The turbulent diffusion in the thermonuclear plasma is studied as a 
specific example. 


11827 (ORNL/TM—6352) Topology of tokamak orbits. Rome, 
J.A.; Peng, Y.K.M. (Oak Ridge National Lab., TN (USA)). Sep 
1978. Contract W-7405-ENG-26. 44p. Dep. NTIS, PC A03/MF 
AOl. 

Guiding center orbits in noncircular axisymmetric tokamak 
plasmas are studied in the constants of motion (COM) space of (v, 
zeta, psi/sub m/). Here, v is the particle speed, zeta is the pitch angle 
with respect to the parallel equilibrium current, J/sub parallels/, and 
psi/sub m/ is the maximum value of the poloidal flux function 
(increasing from the magnetic axis) along the guiding center orbit. 
Two D-shaped equilibria in a flux-conserving tokamak having A's of 
1.3% and 7.7% are used as examples. In this space, each confined 
orbit corresponds to one and only one point and different types of 
orbits (e.g., circulating, trapped, stagnation and pinch orbits) are 
represented by separate regions or surfaces in the space. It is also 
shown that the existence of an absolute minimum B in the higher B 
(7.7%) equilibrium results in a dramatically different orbit topology 
from that of the lower 8 case. The differences indicate the confine- 
ment of additional high energy (v — c, within the guiding center 
approximation) trapped, co- and countercirculating particles whose 
orbit psi/sub m/ falls within the absolute B well. 


11828 (UCID—17926) Preliminary summary of particle trans- 
port effects in non-axisymmetric tandem mirrors. Baldwin, D.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 15 
Sep 1978. Contract W-7405-ENG-48. 21p. Dep. NTIS, PC A02/MF 
AOl. 

This report reviews the physical basis for the theory of 
enhanced transport in non-axisymmetric tandem mirror systems re- 
cently published by Ryutov, et al. For TMX and thermal ions in a 
reactor, the radial loss is estimated to be somewhat less than the axial 
loss; energetic alphas in reactors are susceptible to rapid loss. A 
number of variations of current magnetic field designs are suggested 
for reducing this transport. 


11829 Theory of electron temperature relaxation in an afterglow 
plasma. Chang, J.S.; Hobson, R.M.; Laframboise, J.G.; Ogram, G.L. 
(York Univ., Toronto, Ontario (Canada). Centre for Research in 
Experimental Space Science). J. Phys., B (London); 11: No. 9, 1675- 
1679(14 May 1978). 

An improved theory of electron temperature relaxation in 
monatomic and molecular gas afterglow plasma has been developed. 
The effects of the electron temperature dependence of the electron- 
neutral collision frequency and of the fractional energy transferred 
per inelastic collision are treated. 


11830 Method of complementary variational principles applied to 
the equilibrium condition of a plasma ring. Marcilhacy, G. (Paris-6 
Univ., 75 (France). Inst. Henri Poincare). Plasma Phys.; 20: No. 3 
203-206(Mar 1978). 

The method of complementary variational principles is ap- 
plied to the equilibrium of an axisymmetric plasma ring. This method 
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allows us to solve the equilibrium equation for general forms of the 
constitutive functions. 


11831 Inhomogeneous diffusion equations in plasma physics and 
fluid dynamics. Lai, C.S. (University of Prince Edward Island, 
Charlottetown, P.E.I., Canada C1A 4P3). Can. J. Phys.; 56: No. 1, 
23-29(1 Jan 1978). 

Using the method of self-similar solution of partial differential 
equations, analytical solutions for the two- and three-dimensional 
inhomogeneous diffusion equations with the diffusion coefficients D 
approximately rsup(m) are obtained. The solutions found can be 
useful in studying the diffusion characteristics of some fluids and 
plasmas. 


11832 Ionization equilibrium and radiative cooling of a high 
temperature plasma. Breton, C.; Michelis, C. de; Mattioli, M. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 oo 
Dept. de Physique du Plasma et de la Fusion Controlee). J. Quant. 
Spectrosc. Radiat. Transfer; 19: No. 3, 367-379(1978). 

The results of calculations of ionization equilibrium and of the 
rate of radiative cooling of a high temperature plasma are presented 
as a function of the electron temperature from a few eV up to some 
tens of keV. The most important elements detected in Tokamak 
plasmas (O, N, C, Fe and Mo) are considered. 


11833 Emission continua of rare gas plasmas. Hofsaess, D. (Kiel 
Univ. (Germany, F.R.)). J. Quant. Spectrosc. Radiat. Transfer; 19: 
No. 3, 339-352(1978). 

Photoionization cross sections of rare gases have been calcu- 
lated by using the scaled Thomas-Fermi method, including polariza- 
tion effects. Absorption coefficients have been derived for bound- 
free transitions in thermal plasmas of 6000 K to 30000 K, for a 
wavelength range from 300 A to 10000 A. 


11834 Ray-Hora theory of stopping power of plasma electrons. 
Hamada, T. (Ibaraki Univ., Mito (Japan). Dept. of Physics); George, 
E.P. (New South Wales Univ., Kensington (Australia). School of 
Physics). Nucl. Fusion; 18: No. 8, 1168-1170(1978). 

It is shown that the Ray-Hora theory describes the behaviour 
of plasma stopping power qualitatively well only in those cases 
where the test ion speed is much higher than the thermal speed of 
the plasma electrons. Consequently, the conclusions of this theory 
concerning significant reheating effects in laser-driven fusion plas- 
mas are questionable. 


11835 Two problems involving perfect conductivity in a collision- 
less plasma. Mitchell, H.G. Jr. Houston, TX; Rice Univ. (1978). 65p. 
University Microfilms Order No. 78-14,782. 

Thesis (Ph. D.). 

Two problems connected with the mechanisms of imperfect 
conductivity in a tenuous plasma are investigated. The first problem 
deals with magnetic merging, the process by which magnetic field 
lines in a plasma change their topology. In this work, the Sonnerup 
merging model, in which merging takes place in the boundary 
between two regions of oppositely directed magnetic field, is ex- 
tended to allow plasma flow parallel to the boundary. The second 
problem concerns current interruption in a collisionless plasma, the 
process by which currents in a plasma above a critical magnitude is 
spontaneously reduced by a mechanism of anomalous resistivity. 


11836 Computational method in plasma physics. Bauer, F.; Be- 
tancourt, O.; Garabedian, P. New York; Springer-Verlag New York, 
Inc. (1978). 152p. 

A numerical method is developed for the solution of the 
magnetostatic equations. A computer code based on this method is 
used for the study of practical questions of equilibrium and stability 
in plasma physics. (MOW) 


11837 Prospects for a high-beta tokamak. Gross, R.A. Comments 
Plasma Phys. Controlled Fusion; 3: No. 4, 103-108(Oct 1977). 

Recent theoretical, computational, and experimental results 
suggest that higher beta tokamaks are possible. The evidence is 
concisely reviewed. 


11838 Langmuir turbulence and dissipation of HF energy. 
Galeev, A.A.; Sagdeev, R.Z.; Shapiro, V.D.; Shevchenko, V.I. (AN 
SSSR, Moscow. Inst. Kosmicheskikh Issledovanij). Zh. Eksp. Teor. 
Fiz.; 73: No. 4, 1352-1369(Oct 1977). (In Russian). 

The theory of the three-dimensional Langmuir turbulence is 
developed. Turbulence spectra are obtained both for inertial and 
absorption ranges and the possible role of different absorption mech- 
anisms for short wavelength plasmons is analysed. Effective collision 
frequency, which characterizes the power dissipation from a pump- 
ing wave is found. The storage of short wavelength acoustic turbu- 
lence and its effect on the Langmuir turbulence dynamics is investi- 
gated. The problem on the Langmuir turbulence excited by an 
electromagnetic wave with frequency different from the plasma 
frequency is also solved. 
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11839 Binary correlation and phase space granulation in a turbu- 
lent plasma. Gupta, M.R. (Calcutta Univ. (India). Centre of Ad- 
vanced Study in Applied Mathematics). Proc. Indian Acad. Sci., Sect. 
A; 86: No. 8, 111-123(Aug 1977). 

Using the RQL approximation theory, an expression is ob- 
tained for the collective binary correlation in a turbulent plasma. 
The generalized Dupree damping is found to generate the phase 
space granulation. The time dependence of the collective binary 
correlation due to resonant interaction has been calculated in terms 
of the generalized Dupree damping. Its variation in time suggests 
alternate trapping and detrapping due to turbulence. 


11840 Anomalous d.c. resistivity in a turbulent plasma, Matsu- 
moto, M. (Yamanashi Univ., Kofu (Japan). Faculty of Engineering). 
J. Phys. Soc. Jpn.; 42: No. 4, 1366-1372(Apr 1977). 

Ion-wave turbulence is assumed isotropic and homogeneous. 
An applied electric field Eo is so weak that the above assumption 
remains valid. The energy ratio rho= <aE,a? >/8noT sub(e) is 
considered of the order 10~?-- 10~', where E; is the fluctuation field. 
The diffusion equation for the average distribution fo(v, t) is derived 
on the basis of Dupree’s and Weinstock’s methods. The diffusion 
coefficient is given as a solution of the Volterra integral equation of 
the second kind. The electric current induced by E> 1s readily 
calculated for the case tau sub(R) < ysub(ko)sup(-1). Here, tau 
sub(R) is the time interval in which the phase relation between ion 
wave and electron position is randomized and ysub(ko)sup(-1) is the 
auto-correlation time for the ion wave. The anomalous d.c. resistiv- 
ity is evaluated up to the order rho? by taking account of the fourth 
order moment of E;. 


11841 Acceleration of charge particles in finite-temperature 
plasma. Krasovitskii, V.B.; Krymskii, A.M. (Rostovskij-na-Donu 
Gosudarstvennyj Univ. (USSR)). Ukr. Fiz. Zh. (Russ. Ed.); 22: No. 
4, 585-590(Apr 1977). (In Russian). 

The mechanism of charged particle acceleration in a finite- 
temperature plasma, which is due to the critical-pressure gradient, is 
investigated. It is shown that the space charge arising in the acceler- 
ated flux stabilizes the acceleration, and that a stationary regime, 
maintained by an external source, is established in the plasma. The 
“coldest” plasma components are accelerated particularly efficiently, 
which may lead to ion leakage under conditions of plasma heating up 
to high temperatures. 


11842 Problem of electric field distribution in a plasma. Babich, 
L.P. Fiz. Plazmy; 3: No. 1, 142-145(1977). (In Russian). 

It is shown that the potential distribution of a self-consistent 
electric field in a stationary plasma, this distribution being obtained 
with allowance for the nonlinear dependence of the space charge 
density on the field, differs from the “classical” Debye distribution. 
The nonlinear screening of the field turns out to be stronger than the 
Debye screening and occurs at distances smaller than the Debye 
length. Qualitatively the potential distribution is independent of th= 
field approximation. 


11843 Simulation of relaxation oscillations of the inner mode in a 
tokamak. Dnestrovskii, Yu.N.; Lysenko, S.E. (Gosudarstvennyj Ko- 
mitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii); Smit, R. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Fiz. Plazmy; 3: No. 1, 18-24(1977). (In Russian). 

A numerical simulation of relaxation oscillations of an internal 
mode in a tokamak has been performed. The slow oscillation stage is 
described by a system of equations for the energy balance and 
current diffusion. For the fast breakaway stage use is made of the 
equations resulting from the MHD theory of magnetic surface 
rearrangement. Calculation values of oscillation period, temperature 
variation and oscillation inception time have been found to be close 
to those measured at the Tokamak-4. The comparison of the results 
obtained with experimental data has made it possible to refine the 
dependence of the electron heat conduction coefficient on the 
plasma filament radius. The model proposed for the description of 
plasma energy balance enables to reconcile experimental data and 
reveal fine characteristics of electron heat conduction and current 
diffusion in the central part of plasma. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 11779 


11844 Properties of the plasma generated by irradiating spherical 
heavy targets by an electron beam. Gratton, R.; Kelly, H.; Pais, V 
(Buenos Aires Univ. Nacional (Argentina). Facultad de Ciencias 
Exactas y Naturales). Plasma Phys.; 20: No. 3, 263-269(Mar 1978). 

The generation of plasma by irradiating with a convergent 
relativistic electron beam spherical targets whose outer layer is 
constituted by heavy materials (i.e. gold) is investigated. The energy 
deposition is described by the well known law commonly employed 
in the interaction of high energy electrons with cold matter. Aver- 
age values for the density and thermal and expansion velocities of 
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the plasma (corona) are given (so that the pressure at the solid 
surface and the mass ablation rate may be evaluated) as functions of 
the power of the beam and of the particle radius. It results that after 
a first phase, which consists in the heating and the expansion of a 
layer whose initial thickness is the electron range in the unperturbed 
solid, the corona tends to a self-regulated regime, adjusting its 
average density to a value such that the electron range becomes of 
the order of the radius of the target. The importance of processes 
such as heat conduction in the corona and bremsstrahlung radiation 
have been evaluated and resulted to be negligible in the range of 
parameters of interest for fusion applications. 


11845 Effect of collision between laser-produced plasma flows in 
conical targets on plasma parameters in final stages of expansion. 
Bykovskii, Yu.A.; Kozyrev, Yu.P.; Kozlovskii, K.I.; Tsybin, A.S. 
(Moskovskij Inzhenerno-Fizicheskij Inst. (USSR)). Kvantovaya Elek- 
tron. (Moscow); 5: No. 2, 337-343(Feb 1978). (In Russian). 

Charge, kinetic and geometric parameters of an ion compo- 
nent in the laser-produced plasma have been investigated at final 
expansion stages under radiation focusing onto a lead target with a 
hollow cone. Dependences of these parameters on the apex angle of 
cone have been determined and comparison with the plane target 
case has been made. The measurements have been performed by 
probe and the mass-spectrometer methods. The results obtained 
show that a narrow-jet plasmoid with a high degree of ionization is 
feasible due to target shape and radiation focusing conditions opti- 
mization. A probable mechanism of collision process influence on 
resulting plasma parameters is discussed. 


11846 Trapping of A1(XII) and (XIII) resonance lines in a laser- 
heated plasma. Adams, T.F. (Hawaii Univ., Honolulu (USA)). J. 
Quant. Spectrosc. Radiat. Transfer; 19: No. 3, 331-333(1978). 

Effects of radiative trapping and quenching processes that 
may be important on a time scale of tens of picoseconds are exam- 
ined in connection with the escape of A1(XIID) and (XIII) resonance- 
line photons from a laser-heated aluminium plasma. For the A1l(XII) 
line, radiative trapping by itself would introduce significant delays 
on this time scale. How-ever, collisional ionization from the excited 
state is more important and dominates the transfer of this line. Unless 
the effective optical depth is reduced by rapid internal motions, the 
time dependence of the A1(XII) line will reflect the source distribu- 
tion near the surface, rather than the state of the plasma in the 
interior. For the A1l(XIII) line, the delay due to radiative trapping is 
smaller and collisional ionization is competitive, but does not com- 
pletely dominate. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 11778, 11946 


11847 (CONF-780811—23) High beta tokamaks. Dory, R.A.; 
Berger, D.P.; Charlton, L.A.; Hogan, J.T.; Munro, J.K.; Nelson, 
D.B.; Peng, Y.K.M.; Sigmar, D.J.; Strickler, D.J. (Oak Ridge Na- 
tional Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 18p. Dep. 
NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

MHD equilibrium, stability, and transport calculations are 
made to study the accessibility and behavior of high beta” tokamak 
plasmas in the range 8 approximately 5 to 15 percent. For next 
generation devices, beta values of at least 8 percent appear to be 
accessible and stable if there is a conducting surface nearby. 


11848 (GA-A—15062) Theoretical beta limits and stability in 
noncircular tokamaks including internal separatrices. Debrott, D.; 
Helton, F.J.; Moore, R.W.; Bernard, L.C.; Chu, M.S.; Tataronis, 
J.A.; Weitzner, H. (General Atomic Co., San Diego, CA (USA)). Jul 
1978. Contract EY-76-C-03-0167-038. 21p. (CONF-780811—28). 
Dep. NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

Tokamaks achieve stability against MHD localized inter- 
change instabilities through toroidally produced average magnetic 
well and through shear of the magnetic Feld lines. If the plasma beta 
exceeds a critical value, ballooning modes can be driven unstable by 

lasma pressure gradients in local regions of unfavorable curvature. 
e critical B for these pressure-driven modes depends on the 
current density profiles, with flatter profiles being favored. Howev- 
er, these have steep current density gradients and are destabilizing 
for the current-driven external kinks and axially symmetric modes in 
the absence of wall stabilization. Hence, complementary studies of 
pressure- and current-driven modes are required to optimize toka- 
maks for maximum stable 8 with respect to both classes of instabil- 
ity. The techniques used include a fully global, numerical variational 
analysis of the ideal MHD theory of computed equilibria; approxi- 
mate, semi-analytical localized interchange and ballooning analyses 
of this theory; a kinetic theory extension of the local ballooning 
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analysis that includes the effects of individual particles and electro- 
static fields neglected in ideal MHD; and an approximate, semi- 
analytic kink and incompressible axially symmetric mode analysis, 
valid for equilibria with elongated cross sections. 


11849 (LAPS—45) Drift wave stability and transport theory. 
Krall, N.A.; Hamasaki, S.; McBride, J.B.; Aamodt, R.E. (Science 
Applications, Inc., Boulder, CO (USA). Lab. for Applied Plasma 
Studies). Sep 1978. Contract EY-76-C-03-1018. 25p. (SAI—78-857- 
LJ). Dep. NTIS, PC A02/MF AO1. 

The linear properties of lower hybrid, drift cyclotron, and 
drift cyclotron loss cone instabilities are calculated including shear, 
beta, and distribution function effects. Transport runs including these 
effects are carried out for experiment-sized and reactor-sized de- 
vices. Nonlinear effects on the dc mode due to frequency and 
wavenumber shifts are calculated. 


11850 (ORO—5260-2) Nonlinear magnetohydrodynamics. Prog- 
ress report, December 15, 1977—December 14, 1978. Vahala, G. 
(College of William and Mary, Williamsburg, VA (USA)). 1978. 
Contract EY-76-S-05-5260. 17p. Dep. NTIS, PC A02/MF AOl1. 

Incompressible MHD turbulence is considered for both 2D 
and 3D plasmas in cylindrical geometry. It is found that for virtually 
all initial conditions (including quiescent ones) the plasma is nonlin- 
early unstable in that mean square turbulent velocity fields develop. 
However, there is a unique stable state of extremal magnetic heli- 
city/energy ratio for which no turbulent fields develop [in 2D with 
B/sub z/ = const., it is the state of extremal mean square vector 
potential/energy]. It is force free and is just the Taylor state. A 
conjecture can be put forward (based on a dual cascade argument 
for resistive MHD) to explain Taylor's hypothesis. In spherical 
geometry, the stable axisymmetric state is the spheromak. 


11851 (PPPL—1477) Feedback stabilization of magnetic islands 
in tokamaks. Monticello, D.A.; White, R.B.; Rosenbluth, M.N. (Prin- 
ceton Univ., NJ (USA). Plasma Physics Lab.). Sep 1978. Contract 
EY-76-C-02-3073. 14p. (CONF-780811—27; IAEA-CN—37-K-3). 
Dep. NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

The major tokamak disruption limits the operation of present 
tokamaks, and present experimental evidence points to the m = 2, n 
= | tearing mode as being primarily responsible for its occurrence. 
Numerical codes capable of following the full nonlinear history of 
this mode have been used to develop and test feedback stabilization 
schemes utilizing helical coils mounted on the interior of the toka- 
mak wall. It is found that a phase detecting feedback system is 
capable of stabilizing the magnetic island at an island width of a few 
percent of the tokamak minor radius, requiring a coil current of one 
to two kiloamps for typical discharge parameters (in PLT). 


11852 Analysis of feedback control for tokamak plasma equilibri- 
um. Itoh, S.; Toi, K.; Matsuura, K. (Nagoya Univ, Jpn). Jpn. J. Appl. 
Phys.; 17: No. 5, 911-915(May 1978). 

An analysis is made to optimize the feedback control of 
plasma equilibrium in the HIPP T-II device, in which plasma shifts 
in a resistive shell are calculated by a digital computer using the 
Mukhovatov-Shafranov relation. The stability criteria, the loop gain 
and the deviation are deduced. External disturbances can be sup- 
pressed for frequencies below 50 Hz. The loop gain reaches about 20 
for slow displacement of the tokamak plasma column. 5 refs. 


11853 Effects of finite Larmor radius and ion Landau damping on 
the dissipative trapped electron instability. Dixon, D.P.; Marshall, 
T.C.; Sen, A.K. (Columbia Univ., New York (USA). Plasma Physics 
Lab.). Plasma Phys.; 26: No. 3, 189-196(Mar 1978). 

An experimental observation is made of a dissipative universal 
instability caused by the presence of magnetically trapped electrons 
and excited by finite Larmor radius effects. The experiment is done 
in a linear device having two magnetic mirrors. The role of electron 
temperature gradient is minimized by operating at an appropriately 
low electron collision frequency. An ion cyclotron resonance 
scheme is used to heat the ions (protons) from one to ten eV in order 
to enhance the effect of finite ion Larmor radius. Ion Landau 
damping is observed to become important in the case of hot ions and 
short magnetic mirror cell length. The measured real frequency 
(wsub(R) approximately equal to 25 kHz) and fluctuation amplitude 
(n/nsub(o) approximately equal to 25%) are found to vary in the 
same manner as the frequency and growth rate predicted by a linear 
theory, taking into account the finite axial structure of the mode. 


11854 Experimental study of the trapped electron instability 
using a feedback diagnostic. Dixon, D.P.; Sen, A.K.; Marshall, T.C. 
(Columbia Univ., New York (USA). Plasma Physics Lab.). Plasma 
Phys.; 20: No. 3, 225-239(Mar 1978). 

The dissipative trapped electron instability has been studied 
experimentally and theoretically in a linear device. Special emphasis 
is given to the effects of changing the length of the magnetic 
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trapping cell (30cm<2L<75cm) and to the development of feed- 
back as a diagnostic technique. It is shown that the dominant axial 
wavenumber ksub(z), is determined by the length of the trapping 
cell, and this in turn has an effect on the real frequency, wsub(R) 
approximately equal to 50 kHz. The minimum mirror ratio for 
instability onset is found to be Rsub(c) approximately equal to 1.2. 
The dissipative nature of the instability is also demonstrated using 
feedback. The mode is definitely identified as the dissipative trapped 
electron instability through the dependence of the growth rate on 
electron collision frequency and mirror ratio and through the radial 
and axial localization of the mode. The saturation amplitude of the 
density fluctuations (n/n) is compared with the measured growth 
rate to show that the growth rate is proportional to the square of the 
saturation level. 


11855 Drift cyclotron instability with high frequency applied 
magnetic field. Higuchi, Y. (Yamagata Univ., Yonezawa (Japan). 
Dept. of Electrical Engineering). Plasma Phys.; 20: No. 3, 197- 
202(Mar 1978). 

The effect of a small amplitude, high frequency, magnetic 
field on cyclotron drift instabilities is investigated. An asymptotic 
expansion of a modified plasma dispersion function is used to obtain 
an approximate dispersion relation. The growth rate of the flute 
mode is increased, but it is possible to remove the instability if an 
appropriate condition is satisfied. The growth rate of the convective 
mode is decreased, but the region of instability is expanded. It is 
shown that the growth rate for the ion resonant mode is also 
reduced, but the in-stability still exists. 


11856 Spatial growth of filamentation instability in a magneto- 
plasma. Sodha, M.S.; Tewari, D.P.; Patheja, B.L. (Indian Inst. of 
Tech., New Delhi. Dept. of Physics); Tripathi, V.K. Plasma Phys.; 
20: No. 3, 271-277(Mar 1978). 

The filamentation instability of electromagnetic waves in a 
magnetoplasma has been studied. Two cases are considered separate- 
ly: (i) duration of the microwave pulse longer than the heating time 
of electrons and the nonlinearity is caused by non-uniform heating 
and subsequent redistribution of carriers; (ii) duration of the pulse 
less than the heating time of electrons and the nonlinearity is caused 
by the ponderomotive force. The presence of a magnetic field (i) 
enhances the growth rate, (ii) reduces the threshold intensity and (iii) 
reduces the spatial separation of the striations. The growth rate is a 
saturating function of the beam intensity. In a collisionless plasma 
the filamentation takes place at much higher powers (approximately 
10° times) than in a collisional plasma. 


11857 Parametric instability of longitudinal oscillations of a mag- 
netoactive plasma in a transverse-longitudinal field, generated by a 
high-frequency wave. Zyunder, D.; Tskhakaya, D.D. (Zentralinstitut 
fuer Elektronenphysik, Berlin (German Democratic Republic)). Izv. 
Vyssh. Uchebn. Zaved., Radiofiz.; 21: No. 3, 326-332(1978). (In Rus- 
sian). 

The effect of an external transverse high-frequency wave on 
the magnetoactive plasma is investigated. It is shown that the 
parametric relation between the pumping field longitudinal compo- 
nent, generated by a high-frequency wave , and inherent plasma 
oscillations may lead to the instability of longitudinal oscillations, 
propagating perpendicularly to the direction of electric field of a 
transverse high-frequency wave. Dissipative effects responsible for 
occurence of the instability threshold are taken into account. 


11858 Feedback stabilization of an 1|=0,1,2 high-beta stellarator. 
Bartsch, R.R.; Cantrell, E.L.; Gribble, R.F.; Klare, K.A.; Kutac, 
K.J.; Miller, G.; Quinn, W.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nucl. Fusion; 18: No. 8, 1027-1049(1978). 

Feedback stabilization of the Scyllac 120° toroidal sector is 
reported. The confinement time was increased by 10-20us using 
feedback to a maximum time of 35-45ys, which is over 10 growth 
times of the long-wavelength m=1 instability. These results were 
obtained after circuits providing flexible waveforms had been used 
to drive auxiliary equilibrium windings. The resultant improved 
equilibrium agrees well with recent theory. It was observed that 
normally stable short-wavelength m=1 modes could be driven un- 
stable by feedback. This instability, caused by local feedback control, 
increases the feedback system energy consumption. An instability 
involving direct coupling of the feedback 1=2 field to the plasma 
1=1 motion was also observed. The plasma parameters were: tem- 
perature, Tsub(e) approximately equal to Tsub(i) approximately 
equal to 100eV; density, nsub(e) approximately equal to 2x10'®cm™* 
radius, a approximately equal to lcm; and 8 approximately equal to 
0.7. Beta decreased significantly in 404s, which can be accounted for 
by classical resistivity and particle loss from the sector ends. 


11859 Drift-tearing modes in a tokamak plasma. Biskamp, D. 
(Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Ger- 


many, F.R.)). Nucl. Fusion; 18: No. 8, 1059-1068(1978). 
The drift-tearing instability for m>=2 is re-examined, by 
using two-fluid equations in a cylindrical tokamak plasma. Strong 
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deviations from the previously given analytic dispersion relation are 
found in the most interesting regime, w(sup)* >ysub(T), owing to a 
non-local structure of the drift mode. 


11860 High-frequency gradient-driven instability in an inhomo- 
geneous finite-pressure plasma. Sizonenko, V.L.; Stepanov, K.N. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). Nucl. 
Fusion; 18: No. 8, 1081-1087(1978). 

The authors consider, in a local approximation, a gradient- 
driven instability in a layer of inhomogeneous plasma, the pressure of 
which is of the same order as the magnetic field pressure. The 
characteristic distance over which the plasma density and tempera- 
ture and the magnetic field vary is assumed to be smaller than the ion 
Larmor radius, but larger than the electron Larmor radius. It is 
shown that ion-acoustic oscillations can be built up in this layer by 
resonant electrons moving in the magnetic field direction at a 
velocity smaller than or of the order of the thermal velocity, and 
perpendicular to the magnetic field at the sum of magnetic and cross- 
field drift velocities. This instability can also occur in a plasma in 
which the electron and ion temperatures are of the same order of 
magnitude. 


11861 Microinstability theory in tokamaks. Tang, W.M. (Prince- 
ton Univ., N.J. (USA). Plasma Physics Lab.). Nucl. Fusion; 18: No. 
8, 1089-1160(1978). 

Significant investigations in the area of tokamak microinstabi- 
lity theory are reviewed. Special attention is focused on low-fre- 
quency electrostatic drift-type modes, which are generally believed 
to be the dominant tokamak microinstabilities under normal operat- 
ing conditions. The basic linear formalism including electromagnetic 
(finite-beta) modifications is presented along with a general survey of 
the numerous papers investigating specific linear and non-linear 
effects on these modes. Estimates of the associated anomalous trans- 
port and confinement times are discussed, and a summary of relevant 
experimental results is given. Studies of the non-electrostatic and 
high-frequency instabilities associated with the presence of high- 
energy ions from neutral-beam injection (or with the presence of 
alpha-particles from fusion reactions) are also surveyed. 


11862 Equilibrium and stability of tokamak plasmas with hori- 
zontally elongated cross-sections. Wootton, A.J. (Euratom/UKAEA 
Fusion Association, Abingdon (UK). Culham Lab.). Nucl. Fusion; 
18: No. 8, 1161-1164(1978). 

Experimentally determined properties of tokamak plasmas 
with horizontally elongated cross-sections are described. Axisymme- 
tric instabilities restrict the semi-axis ratio b/a> =0.85: with passive 
feedback control, it is b/a approximately >0.75. These limits agree 
with theoretical predictions. Poloidal magnetic field oscillations con- 
firm the semi-axis ratio predicted by equilibrium calculations. 


11863 MHD stability for a class of tokamak equilibria with fixed 
boundaries. Kerner, W. (Max-Planck-Inst. fuer Plasmaphysik, Muen- 
chen). Z. Naturforsch., a; 33a: 792-798(1978). 

The stability behavior with respect to internal modes is dis- 
cussed for a class of tokamak equilibria with non-circular cross 
sections and essentially flat current profiles. The stability analysis is 
done by computer both symbolically and numerically with the help 
of a normal mode code, which extremizes the Lagrangian of the 
system. It is found that the stability limit agrees well with that of the 
Mercier criterion. There are stable high-beta equilibria in this model. 


11864 Nonlinear saturation of dissipative trapped ion instability 
and anomalous transport. Sugihara, M. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment); 
Ogasawara, M. J. Phys. Soc. Jpn.; 43: No. 6, 2062-2067(Dec 1977). 

An expression for the turbulent collision frequency is derived 
by summing up the most dominant terms from each order in a 
perturbation expansion in order to obtain the nonlinear saturation 
level of the dissipative trapped ion instability. Numerical calculation 
shows that the anomalous diffusion coefficient at the saturated state 
is in good agreement with the result of Kadomtsev-Pogutse when 
the effect of ion Landau damping is taken into account. 


11865 Parametric decay instability of ion acoustic waves caused 
by a finiteness of pump wave amplitude. Iwakura, H.; Kono, M. 
(Kyushu Univ., Fukuoka (Japan). Research Inst. for Applied Me- 
chanics). J. Phys. Soc. Jpn.; 43: No. 6, 2056-2061(Dec 1977). 

The possibility of the parametric decay instability is examined 
in the system of ion acoustic waves which have a non-decay type of 
dispersion relation in a linear sense. The finiteness of the pump wave 
amplitude yields the frequency shift due to the nonlinear self- 
interaction, making the resonant decay condition satisfied. The 
threshold of this instability is discussed. 


11866 Identification of drift-cyclotron loss-cone instability in a 
plasma and suppression by radio-frequency field, Akiyama, H.; 
Takeda, S. Soggy Univ. (Japan). Faculty of Engineering). J. Phys. 
Soc. Jpn.; 43: No. 5, 1739-1744(Nov 1977). 
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An instability, which appears near the ion cyclotron frequen- 
cy, is observed in the plasma reflected by one side mirror. The 
instability is identified as the drift-cyclotron loss-cone instability by 
comparing the experimentally determined dispersion relation with 
the theory. It is demonstrated that this instability can be suppressed 
by the high frequency electric field excited in a resonant cavity. The 
mechanism of suppression is attributed to the modification of the 
loss-cone distribution due to the ponderomotive force which pushes 
back the plasma. 


11867 Pulsation of turbulence in quasilinear theory. Berk, H.L.; 
Rognlien, T.D.; Stewart, J.J. Comments Plasma Phys. Controlled 
Fusion; 3: No. 4, 95-101(Oct 1977). 

The structure of the quasilinear equation for weak turbulence 
is capable of describing pulsating turbulence phenomena. This effect 
is illustrated with results of a quasilinear code for the drift cyclotron 
loss cone mode. Pulsations arise when the steady state turbulent 
diffusion level is unstable. 


11868 Helical theta pinches with low compression ratio. Bogen, 
P.; Hoethker, K. Comments Plasma Phys. Controlled Fusion; 3: No. 4, 
109-116(Oct 1977). 

Some of the problems connected with the attainment of low 
compression ratios are discussed together with recent experimental 
results on the stability of helical plasmas. 


11869 Nonlinear propagation and modulational instability of elec- 
trostatic ion cyclotron wave. Hojo, H.; Tabuchi, H.; Nishikawa, K. 
(Hiroshima Univ., (Japan). Faculty of Science). J. Phys. Soc. Jpn.; 43: 
No. 4, 1411-1416(Oct 1977). 

Three-dimensional nonlinear Schroedinger equation for an 
electrostatic ion cyclotron wave coupled to an ion acoustic wave is 
derived with the use of the reductive perturbation method. Electrons 
are assumed to obey the Boltzmann law under the influence of the 
electrostatic potential. Cold fluid equations are used for the ions. 
Instability of a plane electrostatic ion cyclotron wave against a two- 
dimensional modulation is investigated and the unstable regions are 
graphically plotted in the wavenumber space. 


11870 Parametric trapping of electromagnetic waves in an inho- 
mogeneous plasma. Silin, V.P.; Starodub, A.N. (AN SSSR, Moscow. 
Fizicheskij Inst.). Zh. Eksp. Teor. Fiz.; 73: No. 4, 1379-1388(Oct 
1977). (In Russian). 

Considered is parametric instability in an inhomogeneous 
plasma at which a pumping wave is transformed to an electromag- 
netic wave and aperiodically in-time-growing disturbances. It is 
shown that after achievement of some boundary pumping value by 
electric field intensity an absolute parametric instability evolution 
becomes possible. In-time growing plasma disturbances are localized 
near electric field extremums of a pumping wave. Such localization 
areas are small as compared to characteristic size of pumping inho- 
mogeneity in a plasma. The secondary electromagnetic waves stay 
within the localization areas and, therefore, are not scattered by a 
plasma. As following from this it has been established, that due to 
parametric instability electromagnetic radiation trapping by a plasma 
occurs. Such a trapping is considerably connected with a spatial 
structure of a pumping field and it cannot arise within the field of a 
running wave in the theoretical model considered. However para- 
metric trapping turns out to be possible even with very small 
reflection coefficients. 


11871 Impurity drift instability of dissipative type. Tuda, T.,; 
Tanaka, M. (Japan Atomic a Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). J. Phys. Soc. Jpn.; 43: No. 4, 1407- 
1410(Oct 1977). 

A new type of impurity drift instability is studied in the limit 
of short mean free path. The mode is driven by the ion parallel 
viscosity, and is stabilized by the collisional diffusion across the 
magnetic field when the impurity concentration is less than a certain 
value. This coincides with the stability condition for the collisionless 
impurity drift mode. 


11872 Effect of finite conductivity on the vertical stability of a 
tokamak plasma column with a noncircular cross section without 
conducting shell. Sakurai, K.; Okuda, T. (Nagoya Univ. (Japan)); 
Tanaka, Y. Denki Gakkai Ronbunshi, A; 97: No. 8, 391-396(Aug 
1977). (In Japanese). 

The effect of finite conductivity on the stability of a tokamak 
plasma column with noncircular cross section without conducting 
shell was investigated by considering the current filaments model. 
The study is made for the plasma with rectangular cross section, and 
in this case, the position control of plasma column is a serious 
problem. The equation of motion of the plasma column is described 
for the vertical force applied to the column. The calculation of 
stability was made for the cases with cross sections of circular, 
rectangular and D type shapes. The plasma column was considered 
as an assembly of a lot of circular conductors, and this method can 
be applied to the plasma column with proper distribution of conduc- 
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tivity. As the results of calculation, it can be said that the electromo- 
tive force produced by the column moving in the magnetic field 

enerates surface current on the plasma column, and in case of the 
finite conductivity of plasma, this current attenuates with time, and 
the distribution of the current soaks into the plasma column. Conse- 
quently, the recovery force acting on the plasma column is reduced, 
but contributes to the vertical stabilization for several hundreds 
psec. 


11873 Some specific features of flute instability in an open trap 
with a radial electric field. Bekhtenev, A.A.; Volosov, V.I. (AN 
SSSR, Novosibirsk. Inst. Yadernoi Fiziki). Zh. Tekh. Fiz.; 47: No. 7, 
1450-1460(Jul 1977). (In Russian). 

The problem of flute oscillations of a rotating plasma in an 
open trap in a strong electric field is considered. The plasma tem- 
perature is assumed to be constant and equal in the order of magni- 
tude to the rotation energy. The plasma is confined between cylin- 
drical longitudinal walls. Conditions have been found in which 
stabilization of flute oscillations becomes possible. Allowance is 
made for the effects linked with the finite Larmor ion radius, the 
gradients of the radial electric field and also with longitudinal 
currents. 


11874 Stabilization of the flute instability. Krasheninnikov, S.L.; 
Soboleva, T.K. (Moskovskij Fiziko-Tekhnicheskij Inst. (USSR)). 
Fiz. Plazmy; 3: No. 1, 87-96(Jan-Feb 1977). (In Russian). 

Consideration is given to stabilization of flute instability with 
HF oscillations of lines of magnetic force and with a magnetoacous- 
tic wave. Along with a normal situation, when the HF magnetic 
field frequency exceeds that of electron-ion collision, a reverse 
situation is under study, which is likely to occur in plasma centri- 
fuges. It is shown that even at a comparatively small amplitudes of 
an alternating field Hi/Ho=(1-10)x10"*, where Hp is the stationary 
field and H; is the amplitude of magnetoacoustic wave, stabilization 
of the flute instability is possible at lambda/L < <1, where lambda is 
the disturbance wavelength, L is the length of the device. 


11875 Excitation of a trapped electron short-wavelength mode by 
fast ions. Mikhajlovskii, A.B. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Fiz. Plazmy; 3: No. 1, 74-77(Jan-Feb 1977). (In Russian). 

A study of electron collisions in the problem of the excitation 
of the trapped electron short-wave mode with fast ions has been 
made. As distinct from the other authors showing that at standard 
tokamak parameters fast ions are likely to lead to the build-up on the 
trapped particle modes, in the paper the effect of electron collisions 
has been taken into account and it is demonstrated that the short- 
wave mode damping decrement governed by electron collisions is 
great and instabilities in real conditions are impracticable. 


11876 Collisionless plasma hydrodynamics with the nonzero 
Larmor radius of ions and flute instability of a Z pinch. Trubnikov, 
B.A.; Zhdanov, S.K. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Fiz. 
Plazmy; 3: No. 1, 78-86(Jan-Feb 1977). (In Russian). 

MHD approximation is applied to the flute instability with 
allowance made for the finitness of the ion Larmor radius. A 
magnetic field of arbitrary geometry is considered, and it is shown 
that a correct collisionless limit for MHD equations is anisotropic 
hydrodynamics with magnetic viscosity. The equations obtained 
without consideration of gravity force are used to disclose the 
stabilizing effect of the finite Larmor radius on the Z pinch sausage 
instability; a theoretical explanation is proposed for the dependence 
of the sausage length of this type of instability, as reported else- 
where, on discharge parameters. A viscosity tensor has been ob- 
tained in the collisionless limit for the arbitrary degree of plasma 
pressure anisotropy. 


11877 Macroscopic instability of magnetoacoustic solitons. Ze- 
lenyi, L.M. (AN SSSR, Moscow. Inst. Kosmicheskikh Issledovanij). 
Fiz. Plazmy; 3: No. 1, 66-73(Jan-Feb 1977). (In Russian). 

A large-scale instability of spatially-nonuniform electron 
fluxes across a magnetic field in quasistationary profiles correspond- 
ing to collisionless shock or nonlinear waves has been considered. 
Detailed consideration is given to the linearized theory of the large- 
scale macroscopic instability of magnetoacoustic solitons. It is shown 
that the most important role is expected to be played by wistler-type 
oblique disturbances. Build-up increments and disturbance wave- 
lengths as a function of the Mach number have been found. 


11878 Limits of plasma accumulation in the ‘'Ogra-3". Zhil'tsov, 
V.A.; Kosarev, P.M.; Likhtenshtein, V.Kh.; Panov, D.A.; 
Chuyanov, V.Ya.; Shcherbakov, AG. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Fiz. Plazmy; 3: No. 1, 37-44(Jan-Feb 1977). (In Russian). 
Reasons responsible for the maximum plasma densities in the 
Ogra-3 device have been studied experimentally. It is demonstrated 
that when the flute instability is suppressed with a feedback system, 
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the maximum density is governed not by flute oscillations but rather 
by an instability near the ion cyclotron frequency. Experimentally 
measured characteristics of instable oscillations are presented, and 
experiments on their stabilization are described. 


11879 Supression of large number of plasma flute instability 
volume modes in the mirror trap by a feedback system with a single 
probe and a single electrode-suppressor. Arsenin, V.V. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 3: No. 1, 25- 
31(1977). (In Russian). 

Earlier experiments on plasma feedback stabilization have 
revealed in conformity with theoretical assumptions, that simulta- 
neous suppression of several oscillation spatial modes can be realized 
with a relatively simple transfer function of an external circuit if use 
is made of a great number of disturbance sensors and suppressing 
elements (probes, electrodes, coils, etc.). However technological 
considerations call for these elements being reduced to minimum. It 
is demonstrated that if the spatial modes differ in frequency spectra 
also, they can be stabilized with one and the same system with the 
only pair of sensor+suppressor” (two pairs are necessary if stand- 
ing waves undergo build-up). For this purpose the transfer function 
of the feedback external circuit should incorporate a special frequen- 
cy characteristic. Specific consideration is given to the suppression 
of flute modes in a mirror type trap by using a system with one 
lateral electrode. 


11880 Sideband instability. Franklin, R.N. (Oxford Univ. (UK). 
Dept. of Engineering Science). J. Phys. (Paris), Collog.; No. 6, C6.1- 
C6.7(1977). 

From 3. International congress on waves and instabilities in 
plasmas; Palaiseau, France (27 Jun - 1 Jul 1977). 

Computational and experimental results are given for the 
sideband instability in which the time (or space) evolution of the 
situation is explicitly recognized. It is shown that the results are 
consistent with a model which regards the instability as essentially a 
linear beam plasma instability the beam density and drift velocity 
being determined by the initial nonlinear acceleration of plasma 
particles by the wave. 


11881 (CTO—1332) Experimental results on toroidal facilities 
with q < 1. Roife, I.M.; Vasilevskii, M.A.; Seredenko, E.V. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)). 1976. Translation of NITEFA-K—0268. 19p. 
British Library Lending Div., Yorkshire, Eng. 

Results of experiments to produce a stable plasma pinch with 
q < 1 onthe TT-3 and Toloscop facilities are presented. These were 
built to obtain a stable hot (highly conductive) plasma capable of 
ensuring a stable paramagnetic pinch in “Zeta—Alpha” type facili- 
ties. Stability investigations on these facilities based on the applica- 
tion of a dynamic stabilization method with RF modulation of a 
quasi-steady discharge current are summarized. It is concluded that 
the stabilization of the hydromagnetic instability with m = 1 ob- 
served is due to the joint action of reflected currents in the conduct- 
ing shell and the excited radial magnetoacoustic oscillations of the 
plasma, which in a “clean” vacuum chamber, can provide stable 
conditions for formation of the discharge in "Zeta—Alpha” type 
fusion facilities. 


11882 (CTO—1333) RF stabilization of a quasi-constant dis- 
charge in weak longitudinal magnetic fields. Roife, I.M. (Nauchno- 
Issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(USSR)). 1976. Translation of NITEFA-K—0269. 16p. British Li- 
brary Lending Div., Yorkshire, Eng. 

Results of calculations to determine the stability of a plasma 
cylinder carrying a quasi-constant current I/sub -/ in a longitudinal 
magnetic field H/sub z-/ under the influence of an RF longitudinal 
current I/sub ~/ or a magnetic field H/sub z ~/ with a safety 
factor q < 1 are presented. The calculations were performed for an 
idealized MHD single-fluid model of a plasma column surrounded 
by a conducting shell. It is concluded that in the region q < 1, ie 
for small magnetic fields H/sub z-/, radial oscillations of the plasma 
column may, in addition to the stabilizing effect of the reflected 
currents in the conducting shell, play a specific part in improving the 
stability over a certain range of values of H/sub z-/. For values close 
to magnetoacoustic resonance the radial oscillations have a de- 
stabilizing effect. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 11776, 11780, 11843, 11947 


11883 (N—78-18935) Modulated langmuir waves and nonlinear 
landau damping. Yajima, N.; Oikawa, M.; Satsuma, J.; Namba, C. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Jan 1978. 27p. 
(IPPJ—319). NTIS PC A03/MF AOl1. 

The nonlinear Schrodinger equation with a nonlocal-nonlin- 
ear term, which describes modulated Langmuir waves with the 
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nonlinear Landau damping effect, is solved by numerical calcula- 
tions. The effects of nonlinear Landau damping on solitary wave 
solutions are studied. The results show that the solitary waves 
deform in an asymmetric way changing its velocity. The time 
evolutions of a periodic modulation are also explored. 


11884 High frequency oscillations is a bounded thermally pro- 
duced plasma. Phelps, A.D.R. (Oxford Univ. (UK). Dept. of Engi- 
neering Science); Allen, J.E. Proc. R. Soc. (London), Ser. A; 360: No. 
1703, 541-555(19 Apr 1978). 

Measurements are reported of a high frequency mode of 
oscillation of a current carrying, bounded, thermally produced 
plasma. The oscillation occurs at approximately a third of the 
electron plasma frequency. A linear theory is presented, which 
predicts an instability at this frequency. The electron and ion veloc- 
ity distribution functions used in this theory are determined by the 
self-consistent d.c. potential distribution. An interesting feature is 
that the electron velocity distribution function is a discontinuous 
Maxwellian. The calculated frequency of the instability and its 
variation as a function of the plasma density agree very well with the 
experimental observations. 


11885 Parametric excitation of nonlinear ion acoustic waves in a 
plasma. Karashtin, A.N.; Sazonov, A.G. (Gor’kovskij Gosudarstven- 
nyj Univ. (USSR). Nauchno-Issledovatel'skij Radiofizicheskij Inst.). 
Izv. Vyssh. Uchebn. Zaved., Radiofiz.; 21: No. 2, 281-288(1978). (In 
Russian). 

The stabilization process of a standing ion-acoustic wave 
excited due to the electromagnetic wave decay into Langmuir and 
ion-acoustic waves in the resonator-an equilibrium plasma layer with 
collisions - is investigated. It is shown that the stabilization of 
increasing highest mode of resonator is possible due to the energy 
transmission to its attenuating subharmonics. The analysis is made in 
the simplest - two- and three-mode approximation. In the three-mode 
interaction, in particular, the static, quasiperiodic and stochastic 
stabilization regimes are found. 


11886 Propagation of a surface electromagnetic wave in a plasma 
with allowance for electron heating. Boev, A.G.; Prokopov, A.V. 
(AN Ukrainskoj SSR, Kharkov. Inst. Radiofiziki i Ehlektroniki). Jzyv. 
Vyssh. Uchebn. Zaved., Radiofiz.; 21: No. 1, 48-54(1978). (In Russian). 

Considered is propagation of a surface high-frequency wave 
in a semibounded plasma, which electron component is heated 
within the wave field. Dissipative effects are considered small, that is 
possible if wave frequency is much higher than the collision frequen- 
cy and phase velocity of wave considerably exceeds electron heat 
velocity. Under conditions of anomalous skin-effect the distributions 
of electron temperature and wave damping have been found. It is 
established, that higher electron temperature on the boundary results 
in a higher decrease of temperature inside a plasma, far from the 
boundary temperature decreases exponentially; damping coefficient 
under anomalous skin-effect conditions is characterized by a stronger 
dependence not only on the wave amplitude, but as well as on gas 
pressure and wave frequency in comparison with normal conditions. 


11887 Plasmon production in a plasma by a Raman process. 
Threshold of stimulation of the plasmons. Application to a helium 
plasma. Bretagne, J.; Godart, J. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de Physique des Plasmas). J. Quant. Spectrosc. Radiat. Transfer; 
19: No. 4, 417-429(1978). 

An investigation of the plasmon production by Raman con- 
version of laser light is reported. The threshold laser power for 
plasmon amplification is derived from a balance between the gain 
process (Raman conversion) and the loss processes (Landau and 
collisional dampings). Application to a helium plasma provides 
threshold values for visible and infrared laser radiation near some 
He(I) forbidden transitions. 


11888 Modulational instability of ion acoustic wave in a turbu- 
lent phonon field. Kono, M.; Yajima, N. (Kyushu Univ., Fukuoka 
(Japan). Research Inst. for Applied Mechanics). J. Phys. Soc. Jpn.; 
43: No. 5, 1745-1754(Nov 1977). 

Nonlinear modulation of the coherent ion acoustic wave in a 
turbulent phonon field is investigated by extending the reductive 
perturbation method so as to include two smallness parameters and 
by applying it to a fluid system composed of cold ions and hot 
electrons. When phonon field is strongly excited, the frequency shift 
of the coherent wave due to the scattering by phonons becomes 
large in magnitude and opposite in sign compared with that due to 
the self-interaction. As a result, the coherent wave becomes unstable 
with respect to modulations. 


11889 Radiation and propagation of electron waves in an arbi- 
trary direction in a magnetoplasma. Omori, S.; Ohnuma, T.; Adachi, 
S. (Tohoku Univ., Sendai (Japan). Faculty of Engineering). Denshi 
Tsushin Gakkai Ronbunshi, B; 60: No. 10, 743-750(Oct 1977). (In 
Japanese). 
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The theoretical and experimental investigation concerning the 
radiation and propagation of electron waves in some arbitrary direc- 
tion from the point source in magnetoplasma were performed. The 
analyses based on the fluid and the kinetic theories were carried out, 
and comparison with experimental results was made. The character- 
istic feature of radiation in the anisotropic plasma changes largely at 
the boundary of the electron plasma frequency f sub (p) and the 
electron cyclotron frequency f sub (c). In the frequency region 
between f sub (p) and f sub (c), no serious difference between the 
fluid and the kinetic theories was found in the ray velocity, and the 
explanation for wave potential by the kinetic theory shows better 
agreement with the experimental results. When the frequency of the 
propagating waves is larger than f sub (c), the static electron 
cyclotron mode is seen as well as the electron plasma mode. The 
cyclotron mode waves propagate in wide range of angle, and the ray 
velocity surface is almost parallel to the magnetic field. These facts 
were partially confirmed by experimental results. 


11890 Transient reflection and transmission of E polarized elec- 
tromagnetic waves at boundary surface between air and moving iso- 
tropic plasma. Saito, Y. (Nippon Electronics Engineering Coll., 
Tokyo). Denshi Tsushin Gakkai Ronbunshi, B; 60: No. 10, 712- 
719(Oct 1977). (In Japanese). 

The transient reflection and transmission waves of E polar- 
ized electromagnetic waves coming into the boundary surface be- 
tween air and moving isotropic plasma were theoretically investigat- 
ed. By using the Laplace transformation in the moving system, the 
formulae of Lorentz and inverse Lorentz transformations concerning 
electromagnetic field were transformed, thus the transient reflection 
and transmission waves were obtained. These waves were normal- 
ized with the angular frequency of the incident waves, and the 
variation of the wave form was obtained. Examples of the numerical 
calculation of reflected waves are shown for the plasma moving in 
parallel to the boundary surface. 


11891 Effect of a particle source on the nonlinear evolution of a 
monochromatic wave. Mikhaylovskii, A.B.; Pyatak, A.I. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Zh. Eksp. Teor. Fiz.; 73: No. 4, 
1370-1378(Oct 1977). (In Russian). 

The effect of a source of resonance particles on a nonlinear 
monochromatic wave in a plasma is investigated. The cases of the 
Langmuir wave in the absence of a magnetic field and of the Alfven 
wave under toroidal geometry conditions of the magnetic field are 
considered. It is demonstrated that in the presence of a particle 
source there is a systematic variation of amplitude of the nonlinear 
wave. It is suggested that the effect may be important in the case of 
injection of fast neutral atoms into magnetic traps and also in the 
case of fast a particles produced in a plasma by thermonuclear 
reactions and in problems pertaining to fast particle beams in the 
magnetosphere of the Earth. 


11892 Modulation instability of magnetohydrodynamic waves in a 
plasma. Al'tshul, L.M. (Novosibirskij Gosudarstvennyj Univ. 
(USSR)). Zh. Eksp. Teor. Fiz.; 73: No. 3, 865-873(Sep 1977). (In 
Russian). 

The interaction between magnetohydrodynamic waves and a 
plasma at B < < 1 is considered. It is shown that it leads to 
modulation instability for fast magnetoacoustic waves at a certain 
level of vibrational energy. A consequence of development of insta- 
bility is that the particle concentration and energy density of the 
waves begin to increase in a certain region. Modulation instability of 
a beam of almost parallel waves may become stabilized in the weakly 
nonlinear stage. In this case a wave channel with a high plasma 
density is formed in which the waves are contained as a result of 
refraction. In the case of an isotropic wave distribution compression 
of the plasma may proceed until the vibration and particle energies 
become equal to that of the stationary magnetic field. The feasibility 
of observing modulation instability of fast magnetoacoustic waves 
under natural conditions is discussed. 


11893 White noise excitation in a hot plasma. Ito, M. (Tokyo 
Gakugei Univ., Koganei (Japan)). Bull. Tokyo Gakugei Univ., Ser. 4; 
No. 29, 110-115(Aug 1977). 

In a low frequency range, a property of white noise in a hot 
plasma is studied experimentally. A frequency component of white 
noise is observed to propagate with a phase velocity which is equal 
to the ion accoustic wave velocity. The white noise, which is 
launched in a plasma, is considered as the sum of ion acoustic waves. 


11894 Alfven wave excitation by fast ions in a finite pressure 
plasma. Mikhajlovskii, A.B.; Pokhotelov, O.A. (AN SSSR, Moscow. 
Inst. Fiziki Zemli). ZA. Tekh. Fiz.; 47: No. 7, 1355-1360(Jul 1977). (In 
Russian). 

A study of the excitation of the Alfven waves with fast ions in 
a finite-pressure plasma in a magnetic field with straight parallel lines 
of force was made. The plasma was assumed to consist of a cold 
component and a large inhomogeneous addition of fast particles. 
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Analysis of the dispersion equation for the waves revealed that the 
principal effect responsible for their build-up is resonance interaction 
of the plasma with fast ions. The oscillation increment grows with 
the ratio of the transverse wavelength to the Larmor radius. The 
maximum increment value was found. 


11895 Excitation and thermalization of a fast magnetoacoustic 
wave near its boundary frequency. Kalinichenko, S.S.; Kurilko, P.L.; 
Lysoyvan, A.I.; Tarasenko, V.F.; Shvets, O.M. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). Fiz. Plazmy; 3: No. 1, 
118-123(1977). (In Russian). 

Experimental and theoretical investigations of thermalization 
conditions for a fast magnetoacoustic wave in a toroidal dense 
plasma (n approximately 10'* cm™*) at near-boundary frequencies 
have been taken. It is shown that when the operating frequency is 
below the boundary frequency, it is possible to effectively select the 
HF energy on account of its Cherenkov absorption by plasma 
electrons. Nonlinear HF energy absorption by electrons and ions in 
the vicinity of the boundary magnetic field has been detected too. 


11896 Excitation of finite amplitude regular transverse plasma 
oscillations by a bounded relativistic electron beam. Krasovitskii, V.B. 
(Rostovskij-na-Donu Gosudarstvennyj Univ. (USSR)). Fiz. Plazmy; 
3: No. 1, 105-111(1977). (In Russian). 

The nonlinear theory of the interaction of a limited relativistic 
low density beam with a plasma in the absence of an external 
magnetic field is derived. It is assumed that the beam radius is small 
as compared with the plasma wavelength. Consideration is given to 
the quasi-transverse Langmuir oscillations excited with such a “thin” 
beam. Detailed consideration is also given in nonlinear approxima- 
tion to the cases of non-modulated, modulated and deeply modulated 
(the sequence of charged discs) beams; the physical structure of the 
transverse nonlinear oscillations arising in the beam-plasma interac- 
tion has been elucidated too. 


11897 (CTO—1362) Anomalous absorption of electromagnetic 
waves in a randomly inhomogeneous collisionless magnetoactive 
plasma. Ryzhov, Yu.A. Translated by R.M. Durham from Zh. Eksp. 
Teor. Fiz.; 72: No. 1, 141-150(1977). 17p. British Library Lending 
Div., Yorkshire, Eng. 

The mechanism of energy losses of normal waves in a colli- 
sionless magnetoactive plasma which is due to the excitation of 
scattered waves under conditions when their refraction coefficients 
may be infinite is considered. Excitation of quasi-longitudinal waves 
near resonant directions occurs on scattering of the waves by 
inhomogeneities of the plasma electron concentration. The case u = 
w/sub H/?/w? < 1 when the extraordinary wave is the resonant one 
is analysed in greater detail. This case is important for ionospheric 
propagation of waves and may be invoked to explain the anomalous 
absorption of ordinary waves in those regions of the ionosphere 
which are adjacent to the reflection point. A comparative analysis is 
presented for absorption due to different types of inhomogeneities 
(isotropic small-scale inhomogeneities and large-scale inhomogenei- 
ties extended along the magnetic field). 


11898 Electron beam excitation of potential oscillations in a 
plasma narrow waveguide with a metal screen. Kondratenko, A.N.; 
Peneva, J.Kh. (Khar’kovskij Gosudarstvennyj Univ. (Ukrainian 
SSR)). Ukr. Fiz. Zh. (Russ. Ed.); 21: No. 7, 1079-1085(Jul 1976). (In 
Russian). 

Monoenergetic low-density electron beam excitation of po- 
tential surface oscillation in a plasma cylindrical waveguide with a 
metal screen is examined. The beam either coincides with plasma or 
flows it around. Plasma is placed in the external magnetic field. 
Wave dispersion and decay were found when the beam is absent. 
The increments of increase are determined for the excited wave 
band. It is shown that the metal screen placed at a definite distance 
from plasma can essentially change surface oscillation dispersion, 
increments and instability conditions. 
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11899 (GA-A—15052) Tokamak TNS studies. Sager, P.H. Jr.; 
Roberts, M. (General Atomic Co., San Diego, CA (USA); Oak 
Ridge National Lab., TN (USA)). Jun 1978. Contract EY-76-C-03- 
0167-038. 16p. (CONF-780811—29). Dep. NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

Studies are being carried out at General Atomic Company 
and Oak Ridge National Laboratory to develop conceptual designs 
of tokamak fusion reactors for the TNS (The Next Step) program. 
The primary purpose of these studies is to identify technical prob- 
lems and to develop solutions to these problems. The TNS studies, 
initiated in 1976 under the sponsorship of the U.S. Energy Research 
and Development Administration, have been directed to the devel- 
opment of designs of reactors which achieve ignition and plasma 
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burns sufficiently long to study burn dynamics. The ORNL study 
has resulted in the design of a reactor with a Dee” shaped plasma 
which has a major radius of 5.0 m, a minor radius of 1.2 m, and a 
plasma elongation of 1.6. A toroidal beta of 5% is achieved by 
adopting a flux conserving mode of operation. The General Atomic 
design is based on the use of a Doublet plasma cross-section to 
achieve high beta. This reactor design has a major radius of 3.6 m, a 
minor radius of 0.95 m, and a plasma height-to-width ratio of 2.7. 
Both designs have a plasma volume of approximately 225 m* and a 
peak power in the 700 to 1OOOMW(th) range. The current ORNL 
TNS reactor is designed for a plasma burn of 16 seconds, and the 
GA reactor is designed for a burn of 30 seconds. While the ORNL 
reactor is designed for a comparatively modest duty factor of 0.05, 
the GA reactor is designed for a duty factor of 0.5 and includes a 
blanket and power conversion system to produce a nominal amount 
of electric power. The costs of the current TNS reactors are 
estimated to be in the range of $400 to $600 million without 
escalation and specific supporting R and D. 


11900 (IAEA-CN—37/I-3) Elmo Bumpy Torus (EBT) reactor. 
Uckan, N.A.; Batchelor, D.B.; Bettis, E.S. (Oak Ridge National 
Lab., TN (USA); Massachusetts Inst. of Tech., Cambridge (USA)). 
1978. Contract W-7405-ENG-26. 18p. (CONF-780811—19). Dep. 
NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

The EBT concept provides a uniquely simple basis for a 
steady-state modular fusion reactor. Inclusion of recent advances 
from plasma research has led to a new, smaller design. Critical 
physics issues are discussed and dimensionless parameter scalings are 
explored. 


11901 (N—78-18934) A scaling law for high density tokamaks 
and its application to JIPP T-2 device. Inoue, S.; Itoh, K.; Terashima, 
Y. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Dec 1977. 39p. 
(IPPJ—318). NTIS PC A03/MF AO1. 

A scaling law for high density and high current Tokamaks is 
presented on the basis of the nonlocal theory of drift instability of 
current carrying plasma with the assumption of quasi-linear satura- 
tion level. It is shown that the energy confinement time scales as tau 
sub E varies directly as ng/square root of T (n and T are the 
averaged density and temperature) due to the pure current driven 
mode in the relatively lower density region and tau sub E varies 
directly as B/square root of n (B is the toroidal magnetic field) due 
to the usual collisional drift instability in the higher density region. 
The effects of the trapped particles are assumed to be negligible. A 
test experiment of the scaling law on the J.I.P.P. T-II device where 
both the Tokamak operation and the operation with the superposi- 
tion of helical fields are possible, is proposed. 


11902 (UCRL—50051-78-2) Magnetic fusion energy quarterly 
report, April—June 1978. Harrison, M.A.; Gottlieb, L. (eds.). (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Jul 
1978. Contract W-7405-ENG-48. 44p. Dep. NTIS, PC A03/MF 
AOl. 

The information in this Quarterly is presented in three main 
sections: Open Confinement Systems, Development and Technol- 
ogy, and Applied Plasma Physics. Each of these sections is intro- 
duced by an overall statement of the goals and purposes of the 
groups reporting in it. As appropriate within each section, statements 
of the goals of individual programs and projects are followed by 
articles containing summaries of significant recent activity and de- 
scriptive text. 


11903 (UCRL—52000-78-9, pp 31-41) Mirror fusion reactors. 
Sep 1978. 

In Energy and technology review. 

Conceptual design studies were made of fusion reactors based 
on the three current mirror-confinement concepts: the standard 
mirror, the tandem mirror, and the field-reversed mirror. Recent 
studies of the standard nirror have emphasized its potential as a 
fusion-fission hybrid reactor, designed to produce fuel for fission 
reactors. We have designed a large commercial hybrid and a small 
pilot-plant hybrid based on standard mirror confinement. Tandem 
mirror designs include a commercial 1000-MWe fusion power plant 
and a nearer term tandem mirror hybrid. Field-reversed mirror 
designs include a multicell commercial reactor producing 75 MWe 
and a single-cell pilot plant. 


11904 Plasma confinement apparatus using solenoidal and mirror 
coils. Fowler, T.K.; Condit, W.C. Jr. (to Dept. of Energy). US 
Patent Application 839,226. 4 Oct 1977. 16p. 

A plasma confinement apparatus is described, wherein multi- 
ple magnetic mirror cells are linked by magnetic field lines inside a 
solenoid with the mirroring regions for adjacent magnetic mirror 
cells each formed by a separate mirror coil inside of the solenoid. 
The magnetic mirror cells may be field reversed. 
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11905 Small tokamak ‘NOVA II’. Fukao, M.; Fujiwara, Y.; 
Zushi, H. (Kyoto Univ. (Japan). Faculty of Engineering); Suemitsu, 
H.; Terumichi, Y. Mem. Fac. Eng., Kyoto Univ.; 39: No. 4, 431- 
445(Oct 1977). 

A small tokamak NOVA II, has been designed and construct- 
ed. The major radius is 30 cm, the minor radius 6 cm and the 
maximum toroidal field 15 kG. The device has a removable shell 
assembly for studying the stabilizing effect of a conductive shell. The 
basic concept of design and the specifications of the principal com- 
ponents are described. In preliminary experiments, stable discharge 
was maintained for 15 msec or longer. The electron temperature 
measured by diamagnetism and conductivity are both above 100 eV. 
Electron density of 1-2 x 10'* cm~* was observed by a 6 mm 
microwave interferometer. Spectroscopy of impurity lines and inten- 
sity measurement of hard X-ray radiation are also described. 


11906 Nuclear fusion device. Takizawa, T. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-147,295/A/. 2 Jun 1976. 4p. 
(In Japanese). 

Object: To provide an arrangement in which ends of a plasma 
vessel are overlapped with a space provided therebetween, and a 
high resistance material is placed in the space to thereby reduce an 
erronous magnetic field produced in the neighbourhood of the shell 
end. Structure: A second shell electrically coaxial with a first shell is 
arranged through a high resistance material such as carbon or 
ceramic. The second shell is overlapped on ends of divided portions 
of adjacent two first shells. The shell current flows into the first and 
second shells, and the shell current flowing into the divided ends of 
the first shell is opposite in direction to the shell current flowing into 
the divided ends of the second shell, these currents being offset from 
one another to thereby reduce an erronous magnetic field produced 
because the shell is divided, to satisfactorily control configuration of 
a plasma. 


11907 Torus type nuclear fusion device. Ito, Y. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-114892/A/. 24 Mar 1976. 4p. 
(In Japanese). 

Object: To install a discharge member near a vacuum vessel 
to provide an effective protection against induced voltage or the 
like. Structure: A discharge tube is installed in the neighbourhood of 
a vacuum vessel so as to make one round of a toroidal portion, said 
discharge tube having its discharge starting voltage set higher than a 
plasma ignition voltage and slightly higher than an allowable one 
turn voltage of the device and the power source. Accordingly, even 
when the plasma becomes unstabilized, the discharge tube can be 
discharged so that the device may be operated safely without 
exceeding the allowable one turn voltage of the device. 


11908 Nuclear fusion device. Kitsunezaki, A. (to Japan Atomic 
Energy Research Inst., Tokyo). Japanese Patent 1977-114893/A/. 24 
Mar 1976. 4p. (In Japanese). 

Object: To provide an impurity processor outside a toroidal 
field coil to reduce a space required inside the toroidal field coil, 
thereby decreasing dimensions, price and operation costs of the 
toroidal field coil. Structure: A pair of plasma particle collision 
plates are arranged in a space between two adjoining field coils of a 
plurality of toroidal field coils radially arranged in equally spaced 
relationship about a center symmetrical axis of nuclear fusion appa- 
ratus. The pair of collision plates are each different in distance from 
the center symmetrical axis, one collision plate being arranged closer 
to the center symmetrical axis than the other collision plate. Also, an 
impurity processor is disposed externally of the toroidal field coil, 
said impurity processor (divertor) serving to receive plasma parti- 
cles, which have been formed into neutral particles from charged 
particles as a result of collision against collision surfaces of the 
collision plates, through a space between the field coils. 


11909 Torus type nuclear fusion device. Watanabe, T.; Ito, Y. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-107497/A/. 5 
Mar 1976. 3p. (In Japanese). 

Object: To improve the accuracy of a troidal coil magnetic 
field, by facilitating an assemblage of a moving device for a torus 
type nuclear fusion system by moving the toroidal coil backward 
and forward, right and left. Structure: A supporting base of a 
toroidal coil is provided with rollers having jacks, and the jacks are 
operated with an oil pressure mechanism during assembling. Then, 
the roller is pushed out of the supporting base, so that the toroidal 
coil can be moved. 


11910 Review of modern state tokamak researches in the USSR. 
Review. Mirnov, S.V.; Mukhovatov, V.S.; Strelkov, V.S.; Shafranov, 
V.D. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner- 
gii SSSR, Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 2: No. 2, 
348-360(Mar-Apr 1976). (In Russian). 

The main problem in the TOKAMAK program consists in 
investigating techniques for achieving thermonuclear parameters of 
plasma. Different installations are classified depending on their pur- 
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an Besides parameters of tokamaks, fundamental results obtained 
‘or the past years and plans of experiments have been considered. 


BLANKET ENGINEERING 


11911 Use of exterior differential forms to express the time 

t equation in any orthogonal coordinate system. 
Bernal, S.R.; Waller, S.M. (Universidad Nacional Autonoma de 
Mexico, Mexico City). J. Nucl. Sci. Technol. (Tokyo); 14: No. 11, 769- 
773(Nov 1977). 

This paper illustrates the applicability of exterior differential 
forms to reactor theory by usin fom to represent the time depend- 
ent diffusion equation suitable for neutronic calculations. This for- 
malism allows one to express the equation straightforwardly and 
easily in any orthogonal coordinate system. Because of present 
interest in CTR designs an application is made to a toroidal geome- 
try with a general elliptical cross section. 


11912 Boundary layer in a plasma blanketed by a low pressure 
neutral gas. Shioda, S. (Tokyo Inst. of Tech. (Japan)). J. Phys. Soc. 
Jpn.; 43: No. 5, 1755-1761(Nov 1977). 

The steady state pressure balance and the diffusions in the 
boundary layer of a gas-blanketed plasma for the case that a magnet- 
ic pressure is much higher than a neutral gas pressure are calculated 
by the continuum approach under the assumption of constant but 
unequal temperatures. With this assumption, simple forms describing 
the pressure balance, the diffusion flux and the thickness of the 
boundary layer are obtained without separating the boundary layer 
into diffusion and ionization regions. It is shown that a large pressure 
difference between a plasma and a neutral gas is induced when a 
neutral gas pressure is below the critical pressure. Also it is shown 
that the diffusion of a neutral gas depends linearly on number density 
of neutral particles but does not depend explicitly on magnetic field. 
Pressure balance calculated by the present analysis agrees with 
measurements in Alcator and Ringboog. 


11913 Axial-asymmetric divertors for a tokamak device. Pe- 
trenko, Yu.N.; Popryadukhin, A.P. ZA. Tekh. Fiz.; 47: No. 7, 1442- 
1449(Jul 1977). (In Russian). 

The subject of the paper are non-symmetric divertors ensur- 
ing a low field reduction on the axis of a tokamak (field modulation 
10-20%). The divertor parameters are determined both analytically 
and with the aid of numerical experiments based on a model of 
straight parallel rectangular rods and of a toroidal system composed 
of infinitely thin discrete coils, the plasma current is simulated by a 
current ring. The effect of field corrugation is neglected. It is shown 
that, as this takes place, resonance disturbances of magnetic surfaces 
do not exceed really possible ones due to errors in making the 
divertors. Another subject of the paper is the possibility of using the 
divertors under discussion for creation a magnetic diaphragm for 
heliotron operating conditions and for an AC tokamak. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 11203, 11851 


11914 (CONF-780811—25) Tokamak discharge modeling 
through magnetic perturbation effects: rapporteuring of papers F-1-1, 
F-1-2 and F-1-3, Callen, J.D. (Oak Ridge National Lab., TN (USA)). 
pony Contract W-7405-ENG-26. 44p. Dep. NTIS, PC A03/MF 
AOl. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

This discussion covers the following three papers: (1) magnet- 
ic islandography in tokamaks, (2) scaling laws for energy lifetimes in 
“ow and (3) simulation of discharge dynamics in tokamaks. 

) 


11915 (ORNL/TM—6564) Magnetic “islandography” in toka- 
maks. Callen, J.D.; Waddell, B.V.; Hicks, H.R. (Oak Ridge National 
Lab., TN (USA)). Sep 1978. Contract W-7405-ENG-26. 30p. Dep. 
NTIS, PC A03/MF AOl1. 

Tearing modes are shown to be responsible for most of the 
experimentally observed macroscopic behavior of tokamak dis- 
charges. The effects of these collective magnetic perturbations on 
magnetic topology and plasma transport in tokamaks are shown to 
= plausible explanations for: internal disruptions (m/n = 1); 

irnov oscillations (m/n = 2,3...); and major disruptions (coupling 


of 2/1-3/2 modes). The nonlinear evolution of the tearing modes is 
followed with fully three-dimensional computer codes. The effects 
on plasma confinement of the magnetic islands or stochastic field 
lines induced by the macroscopic tearing modes are discussed and 
compared with experiment. Finally, microscopic magnetic perturba- 
tions are shown to provide a natural model for the microscopic 
anomalous transport processes in tokamaks. 


11916 (UCRL—13923) Confirmatory analysis and detail design 
of the magnet system for mirror fusion test facility (MFTF). Tatro, 
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R.E.; Baldi, R.W. (General Dynamics/Convair, San Diego, CA 
(USA)). Oct 1978. Contract W-7405-ENG-48. 62p. (CASD-LLL— 
78-007). Dep. NTIS, PC A04/MF AO1. 

This summary covers the six individual reports delivered to 
the LLL MFTF program staff. They are: (1) literature survey 
(helium heat transfer), (2) thermodynamic analysis, (3) structural 
analysis, (4) manufacturing/producibility study, (5) instrumentation 
plan and (6) quality assurance report. (MOW) 


11917 Renormalized theory of magnetic field generation in reso- 
nance absorption. Mora, P. (Commissariat a l’Energie Atomique, 
Centre d'Etudes de Limeil, Villeneuve-Saint-Georges, France); 
Pellat, R. (Ecole Polytechnique, 91 - Palaiseau (France)). Phys. Lett., 
A; 66: No. 1, 28-30(17 Apr 1978). 

DC magnetic field generation in resonance absorption is 
studied, in a non-linear regime, when it becomes of sufficient order 
of magnitude to affect wave propagation, as well as electron-ion 
collisions or thermal dispersion do. It is shown that a simple expres- 
sion obtained in the linear regime is still valid in the non-linear 
theory. Scaling laws are set up. 


11918 Magnetic turbulence in tokamaks. Samain, A. (Assoc 
Euratom-CEA sur la Fusion, Cent d’Etud Nucl, Fontenay aux 
Roses, Fr). J. Phys. (Paris), Collog.; No. 12, C6(Dec 1977). 

This paper discusses the disruptive process in tokamak plas- 
mas and concludes that this process plausibly consists of the onset of 
a fine grain turbulence. This turbulence must be able to produce the 
large values of the inductive electric field that are associated with 
the reorganization of the poloidal flux and the current density on the 
magnetic surfaces. Rippling modes in the linear regime are de- 
scribed, and the stability of the rippling modes is considered. 10 refs. 


11919 Destruction of magnetic surfaces in a three-cut stellarator 
due to a finite pressure plasma. Bykov, V.E.; Kuznetsov, Yu.K.; 
Pashnev, V.K.; Pinos, I.B. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). Ukr. Fiz. Zh. (Russ. Ed.); 22: No. 12, 1986- 
1992(Dec 1977). (In Russian). 

By means of numerical integration of the magnetic power line 
equation the magnetic surfaces destruction is investigated in a three- 
cut stellarator near the separatrioc due to main harmonic of the 
equilibrium longitudilal current and correcting transverse field. It is 
shown, that as to destructions of external magnetic surfaces the main 
harmonic field of the equilibrium longitudinal current is analogous to 
the transverse field. With the aid of the correcting transverse field it 
is possible to substantially reduce both the deformations and magnet- 
ic surfaces destributions. 


11920 Tokamak circuit. Suzuki, Y.; Ninomiya, H.; Ogata, A; 
Kameari, A.; Aikawa, H. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Jpn. J. Appl. Phys.; 
16: No. 12, 2237-2244(Dec 1977). 

A method is described to study magnetic interactions among 
a plasma and tokamak component. Magnetic flux functions due to 
the currents in the plasma channel and in the components, and 
equations describing the horizontal plasma motion and the cross 
section are derived from the MHD equilibrium theory up to the 
second order of the inverse aspect ratio. A set of circuit equations 
are then introduced where inductances are expressed by the flux 
functions. A computer program to solve the equations is developed 
which is useful both in the physical analysis of the behavior of a 
plasma and in the design of the feedback control system of the 
plasma current, position and cross section. 


11921 Toroidal inhomogeneity of the vertical field in a tokamak 
apparatus. Sometani, T.; Takashima, H. (Shizuoka Univ., Hamamatsu 
(Japan). Faculty of Engineering). Jpn. J. Appl. Phys.; 16: No. 11, 
1947-1952(Nov 1977). 

An experiment with a model device has been made on the 
toroidal inhomogeneity of the vertical field in a Tokamak with an 
iron core. The D.C. vertical field is increased near the yokes of the 
iron core, while the gross plasma image field (consisting of the 
components due to the plasma current, the primary current, and its 
image) is reduced there. These two vertical fields, when superposed, 
exert force on the plasma as a less inhomogeneous external vertical 
field. The vertical field can be homogenized satisfactorily by using a 
compensation winding wound at a proper position on the iron core 
even if the shielding plates, which are mounted on some Tokamaks, 
are dispensed with. 


11922 (CTO—1364) Investigation of equilibrium currents in a 
stellarator plasma. Dikii, A.G.; Kuznetzov, Yu.K.; Pashnev, V.K.; 
Tonkopryad, V.M. Translated by R.M. Durham from Fiz. Plazmy; 3: 
“at 1, 6-13(1977). 18p. British Library Lending Div., Yorkshire, 
ng. 

Results of investigating equilibrium currents in the plasma of 
the URAGAN stellarator using RF heating (ion-cyclotron reso- 
nance) are discussed. 
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11923 (CTO—1361) Destruction of magnetic surfaces in a three- 
turn stellarator under the influence of plasma currents. Bykov, V.E.; 
Kuznetzov, Yu.K.; Pashnev, V.K.; Pinos, I.B. 1977. Translation of 
KhFTI—77-5. 17p. British Library Lending Div., Yorkshire, Eng. 

The destruction of the magnetic surfaces in a three-turn 
stellarator under the influence of equilibrium and ohmic heating 
currents is investigated by numerical integration of the magnetic 
field line equation. It is shown that a compensating transverse field 
reduces not only the distortion but also the destruction of the 
surfaces. 


11924 Coil structure for nuclear fusion experiment device. Ni- 
shikawa, M.; Yamada, M. (to Mitsubishi Atomic Power Industries, 
Inc., Tokyo (Japan)). Japanese Patent 1978-5,393/A/. 6 Jul 1976. 3p. 
(In Japanese). 

Object: To improve the operation control property in the 
assembly and maintenance of a coil, which is disposed in a toroidal 
direction within a torus type vacuum vessel of the nuclear fusion 
experiment device, by forming the coil from a plurality of divisions 
and disposing the connection points of the adjacent coil divisions on 
the outer side of the vessel. Structure: The coil is formed from a 
plurality of divisions disposed in a vacuum vessel in the toroidal 
direction thereof. The connection points between adjacent coil divi- 
sions are disposed on the outer side of the vacuum vessel. Thus, 
when assembling the coil or when re-assembling it after disassembly 
for maintenance, there is no need to put the coil into the vacuum 
vessel of a torus form, and the operation of connecting and discon- 
necting the ends of adjacent coil divisions which are disposed on the 
outer side of the vacuum vessel can be simply made on the outer side 
of the vessel. 


11925 Coil for a nuclear fusion device. Okubo, M.; Kawasaki, K. 
(to Japan Atomic Energy Research Inst., Tokyo). Japanese Patent 
1977-148,795/A/. 4 Jun 1976. 4p. (In Japanese). 

Object: To provide a coil for a nuclear fusion device, which 
can be easily assembled in a working space with less restriction to a 
contact construction and limited, and which has a greater mechani- 
cal strength. Structure: This coil comprises two coil segments having 
a number of insulated conductive plates, both coil segments having 
corresponding conductive plates opposed, each conductive plate 
having at its end a reinforcing member. Both conductive plates have 
their ends provided with engaging portions engaging with each 
other, one coil segment having an end provided with a fixed frame 
into which end of the other coil segment is inserted, and these two 
coil segments are detachably fastened by a taper key extending along 
the width. 


11926 Coil supporting device in a nuclear fusion device. Takano, 
H.; Sasaki, K. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, 
Kanagawa (Japan)). Japanese Patent 1977-131,094/A/. 27 Apr 1976. 
4p. (In Japanese). 

Object: To slide a vacuum vessel in the nuclear fusion device 
and a coil within the vacuum vessel and to mount the coil within the 
vacuum vessel in a manner that it may not be moved by an 
electromagnetic force, thereby preventing stress from being pro- 
duced in the coil. Structure: A coil supporting plate mounted at 
upper and lower parts prevents damage to an insulation of the coil, 
said coil being held in a U-shaped groove, and can be moved integral 
with the coil by the action of a roller bearing with a plurality of 
needle-like rollers arranged in parallel. The coil supporting plate has 
a plurality of projections disposed on the lower surface thereof, and 
flat springs are placed in the projections one over another so that the 
spring action exerted in the lower plate causes the coil to be 
resiliently bias in a direction of an electromagnetic force applied 
thereto and to support the coil. 


11927 Coil supporting device of a nuclear fusion device. Uchida, 
T.; Kitamura, K. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, 
Kanagawa (Japan)). Japanese Patent 1977-131,093/A/. 27 Apr 1976. 
4p. (In Japanese). 

Object: To slide a vessel encasing therein a coil with respect 
to a vacuum vessel to prevent stress from being produced in the coil 
due to thermal expansion or the like. Structure: A coil supporting 
plate mounted at upper and lower parts of a coil vessel and integral- 
ly moving with the vessel has springs retained in a plurality of holes 
to urge the coil supporting plate in one direction through the spring 
keep member. A roller bearing having a plurality of needle-like 
rollers arranged in parallel is mounted between a support frame and 
the coil supporting plate, and the other roller bearing is mounted 
between both large circular sides of the coil supporting plate and the 
support frame. An intermediate portion between the coil and the 
vessel is fixed by a spacer of heat insulation such as ceramics, and a 
space thereabout if filled with a heat insulation material. 


POWER SUPPLIES, ENERGY STORAGE 


11928 New switching arrangement for nuclear fusion experi- 
ments. Kriechbaum, K. (AEG, Hochspannungsschaltgeraete, Kassel, 
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Germany, F.R.). Elektrotech. Maschinenbau; 94: No. 12, 576-578(Dec 
1977). (In German). 

A new switch and switching arrangment is described for 
supplying the magnetic circuit in nuclear fusion experiments. The 
rating of the high-precision switch is suitable for present experiments 
(70 kA), future experiments (110 kA) and has an overload rating of 
160 kA. 


COOLING SYSTEMS 


11929 Nuclear fusion device. Sakaguchi, S. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-148,794/A/. 4 Jun 1976. Sp. 
(In Japanese). 

Object: To provide a tokamak type nuclear fusion device 
which can prevent a limiter from being molten and failed to thereby 
prevent deterioration of material in associated devices, lowering in 
strength and lowering in life as a result of thermal fatigue. Structure: 
A vacuum vessel is interiorly provided with a liner to protect this 
vessel from plasma and confine the plasma therein, the liner having a 
pier-like limiter disposed on a part thereof. This limiter is interiorly 
provided a hollow chamber which is filled with metal of a low 
melting point. With this construction, when heat load is received 
from the plasma, temperature of tube walls of the limiter is increased 
and temperature of metal of a low melting point within the tube also 
increases accordingly. When further heated, the temperature of tube 
walls of the limiter will not further increase because of latent heat 
due to vaporization of the metal of a low melting point. 


HEATING AND FUELING SYSTEMS 


11930 (COO—2218-116) Refueling and control of RFP burns. 
Nebel, R.; Miley, G.H. (Illinois Univ., Urbana (USA). Fusion Stud- 
ies Lab.). 1978. Contract EY-76-C-02-2218. 8p. (CONF-780508—74). 
Dep. NTIS, PC A02/MF A011. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

An earlier study of the stability of a fusion burn in a Reversed 
Field Pinch (RFP) has been extended to include cold particle 
refueling. This refueling, coupled with anomalous transport, makes 
possible quasi-steady state operation which both flattens the wall- 
loading temporal dependence and significantly increases energy gain 
factors. This paper discusses results of these burn simulations along 
with parametric studies aimed at determining associated reactor 
scaling problems. 


11931 (EUR-CEA-FC—899) Analytical and numerical analysis 
of energy recovery systems for neutral beam injectors. Raimbault, P 
(Association Euratom-CEA sur la Fusion, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de Physique du 
Plasma et de la Fusion Controlee). Jun 1977. 66p. Dep. NTIS (US 
Sales Only), PC A04/MF AOl1. 

In the next generation of Tokamaks, efficient neutral beam 
injection using positive ion beams, will require direct energy recov- 
ery of the residual charged beam fraction. Numerical and analytical 
calculations are presented on two different recovery schemes: the 
individual beam let system (system A) and the combined ion deflec- 
tor - electron - suppressor system (system B). The performance of 
these systems are analyzed with respect to power handling capacity 
and efficiency. The power handling capacity of system A seems 
higher however this system is only efficient with very low diver- 
gence beams. System B offers less constraints. 


11932 (EUR-CEA-FC—900(rev.)) Preliminary experiments on 
energy recovery on a neutral beam injector. Fumelli, M. (Association 
Euratom-CEA sur la Fusion, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et de la 
Fusion Controlee). Jun 1977. 30p. Dep. NTIS (US Sales Only), PC 
A03/MF AO1. 

Experimental tests of energy recovery are made on an injec- 
tor of energetic neutral atoms in which the ion source (the circular 
periplasmatron) is operated at the ground potential and the neutraliz- 
er is biased at the high negative potential corresponding to the 
desired neutral beam energy. To prevent the acceleration of the 
neutralizer plasma electrons toward the collector of the decelerated 
ions (the recovery electrode), a potential barrier is created by means 
of a negatively biased long cylindrical grid (called the suppressor 
grid) surrounding the beam. For a given negative potential (relative 
to the neutralizer) applied to this grid a plasma sheath develops at 
the periphery of the beam. At the entry of the grid the width of this 
sheath is generally much smaller than the beam radius. However, the 
ions are deflected by the electric field of the sheath outward through 
the grid. The ion density in the sheath is thus decreasing as the beam 
propagates and the result is a sheath-widening process which in turn 
causes more ions to be deflected. If the suppressor grid is sufficiently 
long the sheath will eventually fill the whole section of the beam, the 
potential on the axis will fall below the neutralizer potential and stop 
the electrons. Concurrently, most of the ions are deflected out of the 
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suppressor. These ions can be decelerated and collected outside the 
region where the neutral beam propagates. A drawing of such a 
system is shown. 


11933 (EUR-CEA-FC—901) Periplasmatron ion sources. Fu- 
melli, M.; Becherer, R. (Association Euratom-CEA sur la Fusion, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee). Jun 1977. 
30p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

A new type of ion source, called Periplasmatron, is being 
developed at Fontenay-aux-Roses Laboratory for application to 
neutral injection in fusion experiments. The basic ideas of the Peri- 
plasmatron design are: to insure the plasma homogeneity in the 
extraction chamber by injecting the ionizing electrons from the outer 
border of this chamber; to provide containment of these electrons by 
magnetic shielding of the anodes in a cusped magnetic field configu- 
ration. This type of source can be built in a circular or rectangular 
form. An axisymmetrical cusped magnetic field configuration is 
created by the coils; the zero magnetic field point is at the center of 
the extraction chamber. A multifilament annular cathode is placed at 
the periphery of this chamber in the magnetic field free region of an 
annular intermediate electrode (made of mild steel). The primary 
electrons of the discharge are injected radially, in the median plane 
of the cusp, toward the extraction chamber. Here the first electrode 
of the extraction system and a stainless steel electrode on the 
opposite side act as electrostatic reflectors for the electrons which, in 
order to reach the anode, must diffuse across the magnetic field lines. 
A typical value of the magnetic field near the anodes is 40 G. The 
hydrogen gas is fed into the extraction chamber. A particular feature 
of the cathode is to be made of several aligned independent filaments 
each one being connected through a 1 1 resistor to the arc . 


11934 (EUR-CEA-FC—920) TFR 604 proposal. Dei-Cas, R.; 
Bonnal, J.F.; Chatelier, M. (Association Euratom-CEA sur la 
Fusion, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Physique du Plasma et de la Fusion Controlee). 
Oct 1977. 4lp. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

The TFR 604 neutral injection lines are described and the 
choice of the injection angle is discussed. With 4 injected MW, one 
should be able to reach a peak ion temperature in the range to 3.5 to 
5 keV and to obtain infor mations on scaling law of the energy 
confinement time with temperature, and behavior of impurity in hot 
plasmas. The foreseen plasma characteristics are relevant to thermo- 
nuclear like plasmas in many aspects: the peak ion temperature may 
reach 5 keV; the GAMMA value (ratio for the beam pressure to the 
plasma pressure) will be of the order of unity; the wall load (40 W/ 
cm?) corresponds to an injected power of 50 MW in JET; the 
colliding beam concept may be tested. 


11935 (UTRC—78-54) Neutral injection experiments in LITE. 

(United Technologies Research Center, East Hartford, CT (USA)). 

| 1978. Contract EY-76-C-02-2277. 20p. Dep. NTIS, PC A02/ 
AOl. 

A series of experiments to study hot ion buildup by neutral 
beam injection into a small scale mirror device was carried out in the 
LITE facility using two alternative warm target plasmas, a laser 
produced LiH plasma and the arc plasma produced by a hydrogenat- 
ed titanium washer gun. Results for neutral beam injection intensities 
of 200 mA, 1 A, and 10 A incident on the target plasma are reported. 
They indicate that for low beam current densities strict control of 
the background vacuum environment with particular emphasis on 
the plasma source itself, is required in order to achieve hot ion 
dominance or sustenance. From the model projections based on the 
experiments in LITE, figures of merit are developed for achieving 
hot ion dominance with the two target plasmas. For a given injec- 
tion beam flux, a factor of approximately 3.5 greater background gas 
density can be tolerated with the longer-lived washer gun target. 
With low beam currents the laser produced target may be necessary 
to meet the strict vacuum requirement, while for higher beam 
current the greater background density associated with the washer 
gun target can be tolerated, and operational advantages are gained 
by its use. 


11936 Chemistry in lasers. XII. Energy release considerations 
with special emphasis on nuclear fusion of isotopic boron hydrides. 
Keszthelyi, C.P. (Univ. of Colorado, Boulder). Spectrosc. Lett.; 11: 
No. 3, 213-219(1978). 

A two-step controlled nuclear fusion process utilizing doubly- 
isotopic boron hydrides (H-2 or H-3 combined with B-11), optionally 
driven by an e-beam/laser combination, is presented as an optimal 
approach for energy release via laser driven fusion. Among the large 
number of possible compounds, BsHio, BsHi:, BoHis are listed as 
suitable analogs, while it remains feasible to select compounds with 
varying mass ratios of the desired isotopes. In the process primarily 
laser driven heavy hydrogen fusion is used as initiator for the more 
economical boron-11 fusion. The optional auxiliary technique, in 
itself a noteworthy process due to the combination of the e-beam and 
laser excitation, is of special significance in this case because of the 
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electron deficient nature of the pellet compounds, whose topological 
properties are indicative of inertial confinement time improvements. 
No new experimental data on fusion is presented. 


11937 Chemistry in lasers. XIII. Energy storage and utilization 
of group VIII-A hydrides as laser active media. Keszthelyi, C.P. 
(Louisana State Univ., Baton Rouge). Spectrosc. Lett.; 11: No. 3, 221- 
226(1978). 

The feasibility of utilizing the energetic capability of optical 
resonant cavities for new compound formation is examined with a 
positive conclusion. Unlike photochemical reactions which yield 
products which are thermodynamically stable in the absence of the 
cavity energy field, the present considerations are centered around 
compounds which are highly unstable under ordinary conditions. As 
specific examples the Group VIII-A hydrides are discussed, includ- 
ing their application as laser active media. Principal advantages of 
noble gas hydrides are lack of a bound ground electronic state 
(comparable with excimers), for less corrosiveness than Group VIII- 
A halides (or fluorine containing laser media), wide range of tunabi- 
lity including the soft x-ray/VUV region, and lack of decomposition 
of the compounds involved upon prolonged use (superior to dyes). 
Applicability of new lasers utilizing Group VIII-A hydrides is 
discussed, in relation to energy release (fusion) and metal-photon 
interaction problems. 


11938 Calculation of plasma and reactor parameters for catalyzed 
D tokamak fusion reactor. Nakashima, H.; Ohta, M.; Kubota, M. 
(Kyushu Univ., Fukuoka (Japan). Faculty of Engineering). Mem. 
Fac. Eng., Kyushu Univ.; 37: No. 3, 133-155(Oct 1977). 

Plasma and reactor parameters of tokamak fusion reactors 
operating catalyzed deuterium (Cat. D) cycle are calculated on a 
self-consistent basis with the aim of providing the basic data for the 
design study now under way at Kyushu University (QMAKD). 
These parameters include plasma current, toroidal magnetic field 
and so on. A comparative study shows that the Cat. D fusion plasma 
requires the lower n tau value by a factor of about 2.5 and the lower 
ignition temperature by about 20 keV than the pure D fusion plasma. 
Cat. D reactor parameters allowed by realistic technological or 
theoretical constraints are found to be R= 10 -- 20m, A=3 -- 5, and 
Ti=40 -- 50 keV with power outputs of Pt=5 -- 30 GWt for a 
noncircular (x= 3) tokamak, and R=25 -- 40m, A=3 -- 5, and Ti=40 
-- 50 keV with power outputs of Pt=5 -- 10 GWt for a circular 
tokamak. In addition, it is found that the Cat. D is more advanta- 
geous than the pure D from technological view points. 


11939 Ion generator. Morimiya, O.; Shinya, K.; Monma, S. (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1978-9,992/A/. 15 Jul 1976. 3p. (In Japanese). 

Object: To stabilize and uniform density plasma, which is 
incident upon a plasma diffusion chamber from an ion generating 
portion, by line of magnetic force along walls of the diffusion 
chamber. Structure: When gases to be ionized are poured into a 
cylinder, a cathode is heated by a power source and a voltage is 
applied by the power source between an anode and the cathode, 
discharging is motivated to generate plasma. When a forward elec- 
tric current is passed into a conductor, line of magnetic force is 
generated along the walls of cylinder and the plasma generated at 
the plasma generating portion along the line of magnetic force near 
the walls of cylinder is diffused and as a result the density of plasma 
becomes uniformed. Also, a magnetic field is generated in an axial 
direction of the cylinder only in the vicinity of the walls of cylinder 
forming the plasma diffusion chamber, and the magnetic field in the 
central portion of the plasma diffusion chamber is so weak that the 
plasma is stabilized. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 11597 


11940 (EPRI-ER—546) Some safety considerations for concep- 
tual tokamak fusion power reactors. Final report. Kastenberg, W.E.; 
Okrent, D. (California Univ., Los Angeles (USA). Dept. of Energy 
and Kinetics). Jul 1978. 356p. Dep. NTIS, PC A16/MF AO1. 

The major objective of this study was to identify potential 
safety questions for magnetically confined fusion power reactors. 
The results presented are largely based upon reference to one design, 
a conceptual TOKAMAK reactor operating on the deuterium- 
tritium fuel cycle. The principal hazards were identified as (1) 
tritium, (2) induced activity in the first wall, corrosion and structural 
material, and (3) the relatively large quantities of nonradioactive 
toxic materials present. Principal major threats to containment integ- 
rity appear to include the following: (1) gross failure of magnet 
sections, (2) gross rupture of the helium cryogenic system, (3) 
lithium-concrete chemical reactions, (4) lithium-air fires and (5) first 
wall failures caused by thermal and/or mechanical stress. Analysis 
does not indicate that a loss-of-coolant flow at power or a loss-of- 
coolant due to pipe rupture will, of itself, lead to releases of volatile 
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first wall material. However, they may act as initiators for other 
events, such as a lithium-concrete reaction which may have such 
potential. 


11941 (PNL—1939-9, pp 37-52) Safety and environmental pro- 
gram planning for magnetic fusion. Oct 1977. 

In Pacific Northwest Laboratory report on fusion energy 
research, July 1977—September 1977. 

PNL is working to support DMFE’s safety and environment 
program in a variety of functions. Reference reactor system designs 
are being reviewed for their safety and environmental impact, and 
potential hazards are identified. Communications are being encour- 
aged between American laboratories engaged in fusion safety and 
reactor design. This effort to establish communications was manifest- 
ed in the PNL coordination of the Workshop on the Safety and 
Environmental Aspects of Fusion Power Plants in September. Crite- 
ria for safe fusion reactor design and operation are being established. 
A review was completed of relevant fission reactor safety criteria as 
a first step in this process. Analyses are being performed of various 
aspects of fusion safety and the safety tradeoffs of different design 
options. PNL is providing program planning support to DMFE to 
assure that the needs of the safety and environment program are 
identified early enough to be addressed in a coordinated, timely 
manner. 


11942 Tritium extracting and separating system in a nuclear 
fusion reactor. Higashihara, Y.; Tsukumo, K.; Suzuki, T.; Yasufuku, 
K. (to Kawasaki Heavy Industries Ltd., Kobe (Japan)). Japanese 
Patent 1977-145,697/A/. 29 May 1976. 4p. (In Japanese). 

Object: To effectively extract and separate tritium of low 
concentration contained in helium gas coolant and to reduce a level 
of radioactive rays in a cooling system. Structure: Gases are intro- 
duced into a dust separator from a blanket He gas cooling system to 
remove carbon, radioactive metal corrosion product and dust, and 
tritium is converted into water at CuO bed. Next, HTO and T2O are 
adsorbed in a large molecular sieve adsorption tower. The adsorp- 
tion tower is deadsorbed, and the thus deadsorbed gases are fed to 
three small molecular sieve adsorption towers installed in series. 
Tritium water in the gases and impurities are adsorbed in separate 
adsorption towers. Next, the adsorption towers are increased in 
temperature to deadsorb tritium water to separate it into water and 
He by a cold trap. This is subject to electrolysis in an electrolytic 
tank to recover tritium gases. 


POWER CONVERSION SYSTEMS 


11943 (COO—2218-117) Direct energy conversion systems. 
Miley, G.H. (Illinois Univ., Urbana (USA). Fusion Studies Lab.). 
1978. Contract EY-76-S-02-2218. 10p. (CONF-780508—73). Dep. 
NTIS, PC A02/MF AOl1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The potential importance of direct energy conversion to the 
long-term development of fusion power is discussed with stress on 
the possibility of alleviating waste heat problems. This is envisioned 
to be crucial for any central power station in the 21st century. Two 
approaches to direct conversion, i.e., direct collection and magnetic 
expansion, are reviewed. While other techniques may be possible, 
none have received sufficient study to allow evaluation. It is stressed 
that, due to the intimate connection between the type of fusion fuel, 
the confinement scheme, direct conversion, and the coupling tech- 
nique, all four element must be optimized simultaneously for high 
overall efficiency. 


11944 (PNL—1939-9, pp 1-15) Fusion Systems Engineering. Oct 
1977. 

In Pacific Northwest Laboratory report on fusion energy 
research, July 1977—September 1977. 

PNL’s effort in Fusion System Engineering comprises re- 
search and development aimed at solving some of the major techni- 
cal problems of bringing fusion power systems on-line to fulfill U.S. 
energy needs. It is necessary that attention be given early enough in 
the fusion program to properly identify and solve these engineering 
problems so that they do not limit the development and implementa- 
tion of fusion reactors in commercial power production. Work 
reported this quarter includes a critical materials analysis for fusion 
power plants and studies to evaluate two design concepts for water- 
cooled Tokamak Next Step (TNS) first walls. Economic data was 
developed to identify the fusion power plant construction materials 
for which a potential shortage would lead to large relative price 
increases. This critical materials analysis considered total world 
consumption of critical materials based on projected indexes of 
industrial production. Heat transfer and fluid flow studies have been 
evaluating the performance of two reactor first wall designs: the 
Argonne Experimental Power Reactor (EPR) panel coil wall and 
the PNL double-wall designs. 


FUSION ENERGY 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 11760 


11945 (LA-UR—77-1165) CO» laser fusion effort at Los Alamos 
Scientific Laboratory. Ladish, J.S. (Los Alamos Scientific Lab., NM 
(USA)). 1977. 8p. (CONF-7706116—; AED-Conf—77-243-003). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Laser opto-electronics conference; Munich, F.R. Ger- 
many (20 Jun 1977). 

Elementary considerations lead one to readily conclude that 
useful laser fusion energy outputs from D-T pellet implosions will 
require lasers capable of producing tens of kilojoules to perhaps 
megajoules in short (i.e., of order a nanosecond) pulses. Four laser 
systems at the Los Alamos Scientific Laboratory are described; two 
are currently operating and performing useful target experiments, 
two will become operational within the next five years. Output 
energies in these systems range from 150 J in the smallest to 100 kJ 
anticipated in the largest. 


11946 Hydrodynamic instability and spontaneous magnetic fields 
in a spherical laser-produced plasma. Afanas’ev, Yu.V.; Gamalii, 
E.G.; Lebo, I.G.; Rozanov, V.B. (AN SSSR, Moscow. Fizicheskii 
Inst.). Zh. Eksp. Teor. Fiz.; 74: No. 2, 516-524(Feb 1978). (In Rus- 
sian). 

The generation of magnetic fields in a laser spherical target is 
considered which is due to the appearance of thermoelectric cur- 
rents in the region between the thermal wave and surface at which 
the hydrodynamic velocity is equal to the local velocity of sound 
(Jouguet point). Nobcollinear temperature and density gradients 
arise as a result of small perturbations and the development of 
Rayleigh-Taylor instability. The field strengths are approximately 
10° Gs for the glass shell targets studied in modern experiments and 
at laser irradiation energies approximately 10? J. These fields are 
sufficient to magnetize the plasma in the range _ indicated 
(wsub(e)tausub(e) approximately 1). Outside the target the field 
rapidly decreases and at a distance of approximately 1 mm the field 
strength does not exceed a gauss. 


11947 Stimulated Mandelstam-Brillouin scattering in a spreading 
laser-produced plasma. Gorbunov, L.M.; Polyanichev, A.N. (AN 
SSSR, Moscow. Fizicheskii Inst.). Zh. Eksp. Teor. Fiz.; 74: No. 2, 
552-562(Feb 1978). (In Russian). 

The decrease of intensity of an electromagnetic wave as a 
result of stimulated Mandel-Brillaun scattering (SMBS) in a spread- 
ing inhomogeneous laser plasma is investigated. It is shown tha the 
SMBS strongly depends on the gas dynamics of the plasma corona 
and decreases with increase of the velocity of the plasma and with 
decrease of the inhomogeneity scale. 


11948 Analysis of compression of a small sphere of matter by 
means of n successive strong imploding shocks. Fujimoto, Y. Brook- 
lyn; Polytechnic Inst. of New York (1978). 102p. University Micro- 
films Order No. 78-16,749. 

Thesis (Ph. D.). 

A small sphere is to be compressed by means of center bound 
imploding shocks. We consider first implosion by means of a single 
strong spherical imploding shock. We assume a matter to follow the 
equation of state of an ideal gas. The imploding shock is induced by 
the process of ablation, i.e., an energy pulse is delivered at the rim of 
the sphere, it ionizes and causes a rapidly outwardly expanding 
plasma. We idealize the domain of interaction between matter and 
energy pulse by means of the spherical deflagration front which acts 
thereby as a spherical piston. The fluid between the deflagration 
front and the shock front follows a self-similar solution of the 
conservation equations. Expressions for the pressure, density, gas 
velocity, temperature are derived. It is shown that the density 
saturates at about seven times the initial density (for y = 5/3). We 
consider then a succession of n strong imploding shocks and derive 
the state of the sphere as a result thereof. Analysis shows that the 
small amount of matter is able to be compressed to the superhigh 
density, approximately 107° particles cm~*, and heated to the high 
temperature approximately 5 keV. 


11949 Alignment system for large high-power pulsed CO» laser 
fusion systems. Bausman, M.D.; Liberman, I.; Manning, J.P.; Singer, 
S. (Univ of Calif, Los Alamos Sci Lab, NM). SPIE Semin. Proc.; 126: 
23-31(1977). 

Aligning a pulsed COy laser fusion system involves control 
systems which insure that the centers of beams follow a prescribed 
path to within 1 mm, that the pointing of the beams is correct to 
approximately 20 microradians, and that focal spot at the location of 
the experimental fusion target be placed to accuracies of 10-20 
micrometers laterally and approximately 50 micrometers axially. 
These alignments are accomplished by a variety of sensing tech- 
niques which include thermal pinholes and quadrant detectors, See- 
beck effect silicon detectors, and imaging autocollimating Hartmann 
test procedures employing ir vidicon systems. 
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11950 Absorption and transport in laser plasmas. Lindman, E.L. 
(Los Alamos Scientific Lab., N.Mex. (USA)). J.. Phys. (Paris), 
Collog.; No. 6, C6.9-C6.14(1977). 

From 3. International congress on waves and instabilities in 
plasmas; Palaiseau, France (27 Jun - 1 Jul 1977). 

Recent experimental and theoretical work at Los Alamos 
Scientific Laboratory is summarized. Experimental measurements of 
CO, laser light absorption on flat targets give a value of approxi- 
mately 50%. Experimental measurements of fast ions suggest that an 
isothermal rarefaction wave is a reasonable model for their produc- 
tion, and that previous estimates of the energy carried off by fast ions 
were erroneously high. Resonant absorption with strong profile 
modification predicts a hot electron temperature scaling with wave- 
length and intensity comparable to the experimentally observed 
values. The rippling instability, to which the density jump in a 
strongly modified profile is subject, is likely to saturate at low 
amplitude. And, finally, thermal inhibition based on anomalous resis- 
tivity due to ion acoustic turbulence is unlikely to be important at 
laser fusion densities of solid an. 


11951 Spatially and temporally resolved harmonic emission stud- 
ies of laser produced plasmas. Jackel, S.M. Rochester, NY; Univ. of 
Rochester (1977). 222p. University Microfilms Order No. 78-15,282. 

Thesis (Ph. D.). 

Harmonic light emission from laser produced plasmas at the 
second and three-halves harmonics of the incident laser light fre- 
quency was spatially and temporally resolved to directly provide 
critical and quarter-critical electron density trajectories (n/sub e cr/ 
= 107! cm™’ and n/sub e'/scr/ = 2.5 x 10% cm™® for tau/sub 
LASER/ = 1.06 ym). The harmonic emissions were viewed from a 
direction perpendicular to the irradiation plane of a four beam laser. 
The neodymium:glass laser, used to irradiate spherical-shell laser- 
fusion targets, provided focused 1.06 um wavelength light of intensi- 
ty I/sub LASER/ approximately < 10'* watt/cm? in pulses of 
durations tau/sub FWHM/ = 100 to 600 psec and rise time/sub 
RISE/ (10%-max)-40-230 psec. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 


REFER ALSO TO CITATION(S) 11033, 11034, 11035, 11043, 
11068, 11069, 11070, 11074, 11075, 11076, 11077, 11078, 11079, 
11080, 11081, 11082, 11083, 11084, 11190 


11952 (CONF-780722—17) Response of Inconel 600 to simulat- 
ed fusion reactor irradiation. Wiffen, F.W. (Oak Ridge National Lab., 
TN (USA)). 8 Sep 1978. Contract W-7405-ENG-26. 3lp. Dep. 
NTIS, PC A03/MF AO1. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Inconel 600 was irradiated in HFIR to provide a partial 
simulation of fusion reactor service. Samples were irradiated at 55 to 
700°C, to investigate swelling and postirradiation tensile properties 
as a function of irradiation and test temperatures under conditions of 
concurrent displacement damage and helium production. Helium 
contents from 600 to 1800 appm and displacement levels of 4 to 9 
dpa were achieved, and the results are used to estimate performance 
in a fusion reactor environment. Tensile property measurements and 
fractography on the same samples showed strength values increased 
for irradiation at 55 to 400°C but decreased below unirradiated 
values for irradiations at 600 and 700°C. 


11953 (DOE/ET—0058-1) Alloy development for irradiation 
performance. Quarterly progress report, January—March 1978. (De- 
partment of Energy, Washington, DC (USA). Office of Fusion 
Energy). Aug 1978. 246p. Dep. NTIS, PC Al1/MF AOl1. 

Separate abstracts were prepared for each of the 26 included 
sections. (MOW) 


11954 (DOE/ET—0058-1, pp 8-13) Economic impact of using 
refractory metals for fusion reactors. Davis, J.W. (McDonnell Doug- 
las Astronautics Co., St. Louis). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

The results of this study indicate that the use of refractory 
metals in the first wall, blanket, and header region of a fusion reactor 
offer economic advantage over stainless steel and titanium, provided 
they have modestly longer life or permit moderately a higher peak 
coolant temperature. If this use is expanded beyond the header, out 
through the primary coolant loop, the cost of electricity is signifi- 
cantly increased. This increase in cost is only recovered, relative to 
the use of stainless steel or titanium for a very narrow set of 
operating conditions. Therefore, it appears that the use of refractory 
metals should be restricted to the first wall, blanket, and header 
region only and stainless steel or titanium be used for the primary 
coolant loop. 


11955 (DOE/ET—0058-1, pp 14-22) Alloys for the fusion reac- 
tor environment: a technical assessment. Kummer, D.L.; Cramer, 
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B.A.; DeFreece, D.A.; Davis, J.W. (McDonnell Douglas Astronau- 
tics Co., St. Louis). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Primary and backup materials were selected for an Experi- 
mental Power Reactor (EPR), Demonstration Power Reactor 
(DPR) and Commercial Power Reactor (CPR). Testing and man- 
power requirements for establishing the material property data 
needed for design was defined. Natural resources and industrial 
capability necessary to satisfy a fusion economy were examined. 
Structural material life, failure modes and radioactivity consider- 
ations were among the factors evaluated. 


11956 (DOE/ET—0058-1, pp 23-29) Recycling potential of ti- 
tanium alloys. Davis, J.W. (McDonnell Douglas Astronautics Co., 
St. Louis); Kulcinski, G.L.; Sung, T.Y. Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

This study examines just how long one must contain radioac- 
tive titanium before it can be safely reprocessed. It was assumed that 
the spent first wall and blanket structural material would be com- 
pletely reprocessed in a standard manufacturing facility capable of 
both primary and secondary fabrication. It was found that reprocess- 
ing could occur when the chemical hazard associated with inhalation 
was greater than the hazard associated with inhalating the same 
amount of radioactive species. This conclusion allowed the use of 
the threshold limiting value (TLV) to set a limit on the airborne 
concentration of the elements. Then by calculating the time required 
for that amount of material to decay to the same diluent factor 
indicated by the biological hazard potential (BHP) in air, the time 
for reprocessing was determined. Based on these assumptions, it was 
determined that it is feasible to think of titanium, and some of its 
alloying elements as being recyclable in a relatively short time 
period. 


11957 (DOE/ET—0058-1, pp 30-35) Calculation of irradiation 
response rates for fission reactors used by the ADIP irradiation 
programs. Gabriel, T.A.; Bishop, B.L.; Wiffen, F.W. (Oak Ridge 
National Lab., TN). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Planning radiation damage experiments in fission reactors 
such as ORR, HFIR, and EBR-II in support of fusion reactor 


materials development requires for these facilities dpa and gas pro- 
duction rates for many potential materials. This report summarizes 
some of the calculations currently under way. 


11958 (DOE/ET—0058-1, pp 36-39) Determination of fatigue 
specimen configuration for irradiation effects testing. Cramer, B.A.; 
Davis, J.W. (McDonnell Douglas Astronautics Co., St. Louis). Aug 
1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

The geometry of a small fatigue specimen for irradiation 
testing has been defined. This specimen is fabricated from thin sheet 
material, occupies the same test volume as the SS-1 sheet tensile 
specimen, and increases the number of fatigue tests per unit volume 
of test space by a factor of 4 to 5. 


11959 (DOE/ET—0058-1, pp 215-220) Hydrogen permeation of 
type 316 stainless steel. Maroni, V.A.; Van Deventer, E.H. (Argonne 
National Lab., IL). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

Under conditions of high hydrogen purity (low oxygen po- 
tential), the hydrogen permeability of type 316 stainless steel was 
found to be bulk-diffusion limited over ranges of temperature and 
hydrogen pressure that are pertinent to most projected fusion reac- 
tor applications for this material. A half-power dependence on 
hydrogen pressure was retained down to the present experiment 
limit of the ANL permeation apparatus (i.e., 10~* Pa). The presence 
of a 1 mCi source of 1 MeV gamma radiation in the upstream 
compartment had no effect on measured hydrogen permeation rates. 


11960 (DOE/ET—0058-1, pp 221-224) Hydrogen permeation of 
Inconel 625. Maroni, V.A.; Van Deventer, E.H. (Argonne National 
Lab., IL). Aug 1978. 

In Alloy development for irradiation performance. Quarterly 
progress report, January—March, 1978. 

The hydrogen permeability of Inconel 625 was measured over 
a range of temperatures and hydrogen pressures that included values 
relevant to the Doublet III experiment (Inconel 625 is being used as 
the vacuum vessel material for Doublet III). The permeation rate 
obeyed a half-power dependence on hydrogen pressure down to the 
lowest pressure studies (10~' Pa). The activation energy and perme- 
ation coefficient were in good agreement with published data for 
other Inconel-type alloys. These results will also be useful as a 
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standard for comparison of the effectiveness of permeation barrier 
methods applied to path B alloys. 


11961 (EUR-CEA-FC—922) Variation of the poloidal field 
during a disruption and consequences on the vacuum chamber, the 
poloidal system and the toroidal magnet (Tore II). Gatineau, F.; 
Leloup, C.; Pariente, M. (Association Euratom-CEA sur la Fusion, 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee). Dec 1977. 
76p. (In French). Dep. NTIS (US Sales Only), PC AOS/MF AOl1. 

The currents induced into the vacuum vessel and into the 
poloidal field coils and the overvoltages on the generators during a 
plasma current disruption are calculated. The subsequent applied 
mechanical forces and the poloidal field variations at the toroidal 
field conductor are deduced. The current decrease rate considered, 
during a disruption, ranges from d Ip/dt=0.810° A/s to 0.410"! A/s. 


11962 (HMI-B—212) Transmutation and activation of stainless 
steel 316 SS in a thermal fusion reactor blanket. Gruber, J.; 
Schneider, J. (Hahn-Meitner-Institut fuer Kernforschung Berlin 
G.m.b.H. (Germany, F.R.). Bereich Kernchemie und Reaktor). Oct 
1977. 79p. (In German). Dep. NTIS (US Sales Only), PC A0S/MF 
AOl. 

Using the program MATEXP (matrix exponential method) 
the influence of neutron flux is calculated for stainless steel 3816 SS 
which is used as a structural material in a fusion reactor blanket 
(CTRD-I). The transmutations, activations and ‘y-dose rates are 
determined for an operation time of 20 years. Investigating the decay 
behaviour after operation time, we found that the long term activity 
and dose rate was mainly influenced by five nuclides: Fe55, Ni63, 
Ni59, Co60 and Nb94. 


11963 (PNL—1939-9, pp 17-36) Materials research and radi- 
ation environment simulation. Oct 1977. 

In Pacific Northwest Laboratory report on fusion energy 
research, July 1977—September 1977. 

The various materials and components of a fusion reactor will 
be subjected to extreme environments, intense fluxes of high energy 
neutrons, alpha particles, and ionic species as well as internally 
generated products of neutron-induced reactions, such as helium. 
PNL is examining the effects of these environments on candidate 
fusion reactor materials, using reactor irradiations and simulation 
techniques to: (1) examine Tokamak plasma-wall interactions in 
surface science studies of blistering and neutron sputtering, (2) 
correlate changes in mechanical properties produced by light ions 
and fusion neutrons, (3) evaluate carbons and graphites for possible 
use as first-wall liner materials or as limiters in Tokamak devices, 
and (4) develop acoustic emissions (AE) techniques to determine 
prebreakdown behavior in stressed electrical insulators, as well as 
acquire dielectric strength and electrical resistivity data on potential 
fusion reactor insulator materials. 


11964 (UCRL—52000-78-9, pp 11-18) National MFE computer 
center: increased capability in 1978. Sep 1978. 

In Energy and technology review. 

The National Magnetic Fusion Energy Computer Center at 
Livermore is greatly increasing its computing power and versatility 
through hardware acquisitions and concurrent software develop- 
ment. Most significant has been the arrival of the Cray-1 computer in 
April 1978, with its one-million-word semiconductor memory and 
vector processing rate of up to 250 million floating-point operations 
per second. Additional equipment now being installed includes a 
new 500-billion-bit CDC 38500 mass storage device, a Dicomed D48 
graphic film recorder, and Systems Concepts 3350 staging disks. 


11965 Neutron irradiation effects on carbon and graphite cloths 
and fibers. Gray, W.J. (Battelle Pacific Northwest Labs., Richland, 
WA). Nucl. Technol.; 40: No. 2, 194-207(Sep 1978). 

Because of the interest in using carbon or graphite cloth 
between the plasma and the first structural wall of fusion reactors, 
cloth and fiber samples were irradiated to neutron fluences of 3.5, 
7.3, and 10 x 107! cm~? at 743 K. Dimensional changes of the fibers 
in the radial direction ranged from -19 to +33% and in the axial 
direction from -18 to -27%, roughly ten times greater than dimen- 
sional changes found for typical nuclear graphites. Despite large 
dimensional changes, all but one of the two-dimensional cloths 
remained essentially unchanged in overall physical appearance. On 
the other hand, the three-dimensional cloths deteriorated, apparently 
because these types of weaves were less able to accommodate the 
large axial fiber shrinkages. 


11966 Depth distribution of argon implanted into lithium oxide. 
Nasu, S.; Shiozawa, K.; Tanifuji, T.; Noda, K. (Japan Atomic 
Energy Research Institute, Tokai, Ibaraki (Japan)); Uchida, K. 
(Nagoya Univ. (Japan). Faculty of Engineering). J. Nucl. Mater.; 73: 
No. 1, 132-133(Apr 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 
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Lithium oxide (LixO) has been proposed as a solid state 
blanket breeding material in a conceptional design of a CTR in 
JAERI by Sako et al. Since then, a whole range of interesting 
properties of LixO under operating conditions of a CTR has been 
studied using a variety of techniques. As the ®Li(n, a)T reaction 
occurs in the LigO blanket to produce tritium, the knowledge on 
interaction of high energy charged particles with LizO is especially 
required for planning a CTR. This paper presents a depth profile of 
argon atoms implanted with energy of 300 keV and 450 keV into 
LigO. The specimens used in this investigation were sintered LizO 
pellets of about 90% theoretical density. 


11967 Helium irradiations of copper at 1 to 25 kev: range pro- 
files, reemission, and blistering. Terreault, B.; St. Jacques, R.G.; 
Veilleux, G.; Martel, J.G.; L’Ecyer, J.; Brassard, C.; Cardinal, C. 
(Univ du Que, Varennes). Can. J. Phys.; 56: No. 2, 235-247(Feb 
1978). 

A fairly comprehensive study of the effects of 1-25 keV 
helium ion bombardment of copper is presented. The range distribu- 
tions of 1, 5, 10, 15, 20, and 25 keV ions have been measured with a 
resolution of 300 A (FWHM) and compared to theory: they are 
wider than calculated for amorphous copper. Surface topography 
(blistering), gas reemission, and the helium depth profiles, under high 
dose bombardment (2.9*1017 to 18.7*10!7 He/cm?), have been stud- 
ied at 25 keV at room temperature and at 10 keV at 200 and 400°C. 
The results are compared to data in other metals and analyzed in 
terms of current models. The gas pressure model of blistering is 
favored over the stress model. Evidence is found for considerable 
swelling (60%). Surface roughness keeps increasing with dose after 
blistering has disappeared and surpasses the blister lid thickness. 
These results are relevant to thermonuclear reactors. 51 refs. 


11968 Helium blistering in metals. St-Jacques, R.G.; Terreault, 
B.; Martel, J.G.; L’Ecuyer, J. (Univ of Que, Varennes). Am. Soc. 
Mech. Eng., [Pap.|; No. 78-Mat-5, 1-5(1977). 

In a fusion reactor, various parts will be exposed to an 
important flux of helium atoms. Under certain conditions this will 
cause blistering resulting in surface erosion and plasma contamina- 
tion. The paper discusses measurements of the following blister 
parameters: blister skin structure and thickness, helium depth distri- 
bution, and swelling. These data refer mainly to 10-20 keV He 
blistering of Nb and Cu where the blister skin is apparently two 
times thicker than in the "gas pressure” model. However, the obser- 
vation of a depletion at the center of the helium distribution, of 
bubbles in the skin, and of about 40% swelling allows the conclu- 
sions that this model is still valid. 30 refs. 


11969 Nuclear fusion apparatus. Suzuki, S. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-119,797/A/. 31 Mar 1976. 3p. 
(In Japanese). 

Object: To permit sufficient baking of a vacuum vessel within 
a nuclear fusion apparatus even when the vacuum vessel is connect- 
ed to parts incapable of being heated to high temperature such as 
organic material packings and movable seals. Structure: A port of a 
vacuum vessel is connected to a valve through a bellows of a small 
wall thickness. Since the valve uses organic material packings, its 
maximum permissible temperature is approximately 130°C. Howev- 
er, since the bellows has a very small wall thickness and hence a 
small sectional area, very little heat is transferred from the port of 
the vacuum vessel, which is heated to a high temperature of, for 
instance, 300°C to 500°C, to the valve at 130°C. This means that the 
vacuum vessel and its port are practically thermally insulated with 
respect to the valve, so that it can be entirely baked to a high 
temperature. 


GENERAL AND MISCELLANEOUS 


11970 (PB—282044) Science on its way to work: activities of the 
National Bureau of Standards. Annual report 1 October 1976—30 
September 1977. Baum, M.A.; Washburn, S.A. (National Bureau of 
Standards, Washington, DC (USA)). Apr 1978. 49p. (NBS-SP—498). 
NTIS PCA03/MF AO1. 

The report describes the activities of the National Bureau of 
Standards during the fiscal year ending September 30, 1977. Particu- 
lar attention is paid to the impact of these programs on industry, 
government, and the international scene, as well as our everyday 
lives. Emphasis is also placed on the transfer mechanisms how 
technology gets from here to there. The report includes a people 
section, a list of selected publications, a financial statement, staff 
statistics, a summary of legislation on which NBS missions are based, 
and a directory listing the Bureau’s major programs and divisions 
with managers and their phone numbers. 
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MANAGEMENT 


REFER ALSO TO CITATION(S) 10817 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 11964 


11971 (ANL-AMD-TM—320) Test problems for constrained 
nonlinear mathematical programming algorithms. Cornwell, L.W.; 
Hutchison, P.A.; Minkoff, M.; Schultz, H.K. (Argonne National 
Lab., IL (USA)). Apr 1978. Contract W-31-109-ENG-38. 75p. Dep. 
NTIS, PC E03/MF E03. 

A collection of constrained nonlinear programing problems 
for use in testing optimization algorithms is presented. The problems 
vary in size from two variables to one hundred variables with 
various combinations of linear/nonlinear constraints and objective 
functions. IBM Fortran IV programs were written to provide func- 
tion values and gradients for the objective function and constraints. 
Each coded problem was checked at several points against published 
results, and a validation process was used to check the values of the 
objective function, constraints, and gradients. The problems were 
collected from various sources, and many of them have been used by 
other authors in published results of their algorithm testing. This 
report should also be useful in an educational setting to provide 
students with experience in nontrivial problems. Listings of the IBM 
Fortran code are included in this report. 10 tables. 


11972 (LBL—7277) LBL Socio-Economic Environmental-Demo- 
graphic Information System (SEEDIS). Chart: graphic analysis and 
display system. Sventek, V.A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1978. Contract W-7405-ENG-48. 
86p. NTIS, MF AOl. 

Portions of document are illegible. 

The Chart Graphic Analysis and Display System was devel- 
oped as part of Lawrence Berkeley Laboratory's Socio-Economic- 
Environmental-Demographic Information System (SEEDIS) to pro- 
vide a tool with which users could draw graphs, print tables of 
numbers, do analysis, and perform basic statistical operations on the 
same set of data from a terminal in their own office. The Chart 
system's operation is completely independent of the type of data 
being entered and has been used for applications ranging from 
employment to energy data. Users frequently save the data they put 
into Chart and add to it on a regular basis, and thereby create 
personal databases which can be blended with information from the 
formal databases maintained at LBL. Using any computer system 
requires that the user learn a set of instructions, which at the onset 
often seems overwhelming. It is the purpose of this workbook to 
make this initial learning process less traumatic. The typical use of 
Chart is to enter a set of numbers, and then tell Chart what should be 
done with them. Chart commands take the form of gruff pidgin 
English. There are approximately 50 commands available. This 
workbook illustrates the basic commands. (RWR) 


11973 (LBL—7938) Computer mapping software at the Lawrence 
Berkeley Laboratory. Wood, P.M.; Benson, W.H. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1978. Contract W- 
7405-ENG-48. 48p. (CONF-780749—2). Dep. NTIS, PC A03/MF 
AOl. 

From Harvard computer graphics week conference; Cam- 
bridge, MA, USA (23 Jul 1978). 

A number of FORTRAN programs useful for computer 
mapping are supported by the Computer Science and Applied Math- 
ematics Department for preparing base files and displays of statistical 
data. Digitizing and editing of geographic base files is maintained by 
the programs MAPEDIT and ZING. Display of statistical attributes 
of discrete points, lines, or areas in two dimensions is done by the 
program CARTE. Display in three dimensions or of surfaces is 
accomplished using subroutines from the Integrated Data Display 
System. All the programs use a device independent graphics system, 
GRAFPAC. 


11974 (ORNL/CSD—34) Mathematics and Statistics Research 
Department progress report for period ending June 30, 1978. Gardi- 
ner, D.A.; Lever, W.E.; Shepherd, D.E.; Ward, R.C.; Wilson, D.G. 
(comps.). (Oak Ridge National Lab., TN (USA)). Sep 1978. Contract 
W-7405-ENG-26. 83p. Dep. NTIS, PC A05/MF AOI. 

This report is the twenty-first of a series of annual reports 
dating back to the February 28, 1957, report of the ORNL Math- 
ematics Panel. The current report is divided into five parts: Math- 
ematical and Statistical Research, Statistical and Mathematical Col- 
laboration, Educational Activities, Presentations of Research Re- 
sults, and Professional Activities. The section entitled Mathematical 
and Statistical Research contains summaries of the research conduct- 
ed on Moving Boundary Problems, Multivariate Multipopulation 
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Classification, Numerical Linear Algebra, Statistical Model Devel- 
opment and Evaluation, Materials Science Applications, Biomedical 
and Environmental Applications, and Complementary Areas. Re- 
corded under Statistical and Mathematical Collaboration are brief 
accounts of consulting and collaboration with other scientists and 
engineers in the Nuclear Division of Union Carbide Corporation. 
These are in the areas of Analytical Chemistry, Biology, Chemistry 
and Physics, Engineering, Environmental Sciences, Materials Sci- 
ences, Security and Communication, and Uranium Resource Evalua- 
tion. The Educational Activities section contains descriptions of 
symposia, workshops, seminar series, short courses, lectures, and 
student and faculty participation in which the staff was engaged 
during the report period. The last two parts of the report list the 
staff's publications and oral presentations as well as its participation 
in the activities of professional societies and academic institutions. 
The summaries given here are quite brief; completed work is pub- 
lished in journals or reports as appropriate. 7 figures, 8 tables. 


11975 (SAND—78-1943C) Using SETS to find minimal cut sets 
in large fault trees. Worrell, R.B.; Stack, D.W. (Sandia Labs., Albu- 
querque, NM (USA)). 1978. Contract EY-76-C-04-0789. 23p. 
(CONF-781024—3). Dep. NTIS, PC A02/MF AOl1. 

From CUBE symposium abstracts; Los Alamos, NM, USA (4 
Oct 1978). 

An efficient algebraic algorithm for finding the minimal cut 
sets for a large fault tree was defined and a new procedure which 
implements the algorithm was added to the Set Equation Transfor- 
mation System (SETS). The algorithm includes the identification 
and separate processing of independent subtrees, the coalescing of 
consecutive gates of the same kind, the creation of additional inde- 
pendent subtrees, and the derivation of the fault tree stem equation in 
stages. The computer time required to determine the minimal cut 
sets using these techniques is shown to be substantially less than the 
computer time required to determine the minimal cut sets when 
these techniques are not employed. It is shown for a given example 
that the execution time required to determine the minimal cut sets 
can be reduced from 7,686 seconds to 7 seconds when all of these 
techniques are employed. 


11976 (TREE—1292) User's guide for the Interactive Optimiz- 
ation System (INTEROP). Rasmuson, D.M.; Thurgood, R.L. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Sep 1978. Contract 
EY-76-C-07-1570. 88p. Dep. NTIS, PC A05/MF AO1. 

The Interactive Optimization System (INTEROP) is a collec- 
tion of interactive search direction algorithms for constrained and 
unconstrained nonlinear optimization problems. The user can inter- 
actively define the optimization model, select the optimization algo- 
rithm, and change the optimization model as desired. The IN- 
TEROP optimization model is defined in terms of parameters (opti- 
mization variables) and states which are linear and nonlinear func- 
tions of the parameters. The objective function is formed interactive- 
ly as a linear combination of the parameters and states. These states 
and parameters can be bounded or set equal to a constant. The 
optimization routines use conjugate gradient search direction algo- 
rithms and penalty functions. INTEROP is written in FORTRAN 
IV for the CDC CYBER-173. No external storage devices are used. 
The program is available from the Argonne Code Center, 9700 
South Cass Avenue, Argonne, Illinois 60439. 8 figures, 3 tables. 


11977 (UCRL—81525) Qantex magnetic tape drive model 600 
controller. Ables, E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 8 Sep 1978. Contract W-7405-ENG-48. 9p. 
(CONF-781203—1). Dep. NTIS, PC A02/MF AO1. 

From 4. MUSE meeting; Fort Lauderdale, FL, USA (4 Dec 
1978). 

The controller is designed on a model 4801 general-purpose 
controller that accesses the ModComp I/O Buss through a PCI. The 
controller is software compatible with the existing tape drive han- 
dler (M3MT) used for the larger drives that runs under the MAX II/ 
III REV I Operating System. Track select for the Qantex is pro- 
vided for by one of three ways: Rex service, operator communica- 
tion directive, or Fortran call. This design approach provides a 
means of reading and writing cartridge tapes under system control 
with a minimum of software generation. 3 figures, 1 table. 


CIVILIAN DEFENSE 


11978 (AD-A—052041) Fatality uncertainties in limited nuclear 
war. Interim report. Bennett, B. (RAND Corp., Santa Monica, CA 
(USA)). Nov 1977. Contract F49620-77-C-0023. 30p. (RAND/R— 
2218-AF). NTIS PC A03/MF AO1. 

The report presents counterarguments to the article ‘Limited 
Nuclear War,’ by S. D. Drell and F. von Hippel, Scientific Ameri- 
can, November 1976. The article concludes that any Soviet limited 
counterforce attack, if strategically effective, would inflict very high 
fatality levels; and because the USSR is not pondering such attacks, 
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the U.S. should not inflame the situation by building io flexible 
counterforce capabilities as recommended by Secretary of Defense 
Schlesinger in 1974. The report argues that Drell and von Hippel 
neglect the importance of the assumptions underlying attack scenar- 
ios and the wide-ranging effects of uncertainty on fatality calcula- 
tions. Using Rand’s new SNAPPER model for assessing nuclear 
damage, the report concludes that the USSR could launch potential- 
ly effective limited counterforce attacks while causing only one to 
three million U.S. fatalities, exactly the range suggested by Schle- 
singer. It therefore would be unwise to dismiss such attacks from the 
realm of possibility. 


11979 (AD-A—053250) Shelters in Soviet war survival strategy. 
Final report. Goure, L. (Miami Univ., Coral Gables, FL (USA). 
Center for Advanced International Studies). Feb 1978. Contract 
DAHC20-70-C-0323. 86p. NTIS PC A05/MF AOl. 

Blast shelter construction has been an important element of 
the Soviet civil defense program since the 1950's and has been 
assigned first priority as a measure for protection of the population 
in the 1970's. Soviet shelter designs vary according to their hardness, 
capacity, filter-ventilation system, location (i.e., in basements or 
detached), and whether built in peacetime or in time of crisis. 
Various types of radiation fallout covers also exist, providing differ- 
ent levels of protection against radiation. Soviet shelters are 
equipped for long-term occupancy with regard to ventilation and 
temperature control, requirements for water and toilets, and food 
supply which, however, is limited in apartment house basement 
shelters. Analysis of open Soviet materials and information supplied 
by human sources indicates that the present Soviet ready shelter 
capacity in potential target cities is on the order of 50 to 60 percent, 
or sufficient for some 70 percent of the valuable element of the 
population, and that the annual shelter construction cost is on the 
order of 2 billion rubles. (Author) 
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Completion report, 4:10962 (PB—282372) 

— _— Waterways Experiment Station, Vicksburg, MS 
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Technical notes for the conceptual design for an atmospheric 
fluidized bed direct combustion power generating plant. 
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Battelle Pacific Northwest Labs., Richland, WA (USA) 

Assessment of fuel concepts, 4:10195 (COO—4066-3) 

Assessment of the risk of transporting uranium hexafluoride by 
truck and train, 4:9777 (PNL—2211) 

Critical separation between subcritical clusters of 4.29 wt % **°U 
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Boeing Aerospace Co., Seattle, WA (USA) 

Simulated nuclear gust testing of major airplane structural 
components. Final report, 1 September 1976—31 January 1977, 
4:11468 (AD-A—053466) 
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test program establishing a data base for evaluating present and 
future analytical techniques volume ii. program data. Final 
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052029) 
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Boeing Engineering and Construction, Seattle, WA (USA) 

Global spent fuel logistics systems study (GSFLS). Volume I. 
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bibliography with abstracts). Report for 1964—June 1978, 
4:10853 (NTIS/PS—78/0693) 

Energy conservation through building design (citations from the 
NTIS data base). Report for 1964—April 1978, 4:10896 (NTIS/ 
PS—78/0444) 

Energy conservation through building design (citations from the 
Engineering Index data base). Report for 1970—April 1978, 
4:10897 (NTIS/PS—78/0445) 
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Energy conservation: transportation (a bibliography with 
abstracts). Report for 1964—April 1978, 4:10907 (NTIS/PS— 
78/0501) 

Energy parks (A bibliography with abstracts). Report for 1964— 
March 1978, 4:10181 (NTIS/PS—78/0384) 

Fuel consumption: industrial, residential, and general studies. 
Volume 1, 1964-1976 (a bibliography with abstracts). Report for 
1965-1976, 4:10925 (NTIS/PS—78/0709) 

Fuel consumption: transportation. Volume 2. 1977-June, 1978 (a 
bibliography with abstracts). Report for 1977—June 1978, 
4:10910 (NTIS/PS—78/0708) 

Fuel consumption transportation. Volume I. 1964-1976 (a 
bibliography with abstracts). Report for 1964-1976, 4:10909 
(NTIS/PS—78/0707) 

Geothermal energy. I. Exploration. Volume 3. May, 1976—July, 
1978 (citations from the NTIS data base). Report for May, 
1976—July 1978, 4:10068 (NTIS/PS—78/0664) 

Geothermal energy. Part 2. Corrosion and equipment. Volume 3. 
May 1976—July 1978 (citations from the NTIS data base). 
Report for May 1976—July 1978, 4:10116 (NTIS/PS—78/0665) 

Geothermal energy. Part 3. Technology and general studies. 
Volume 3. May, 1976—July 1978 (citations from the NTIS data 
base). Report for May 1976—July 1978, 4:10107 (NTIS/PS— 
78/0666) 

Gethermal energy. Volume 3. May 1976—July 1978 (citations 
from the Engineering Index data base). Report for May 1976— 
July 1978, 4:10069 (NTIS/PS—78/0667) 

Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (citations from the NTIS Data Base). Final report 
for 1964—March 1978, 4:9776 (NTIS/PS—78/0554) 

Heat loss detection of residential homes (a bibliography with 
abstracts). Report for 1964—March 1978, 4:10893 (NTIS/PS— 
78/0350) 

Hydrogen storage. Part 2. Hydrogen as a hydride (a bibliography 
with abstracts). Final report for 1974—May 1978, 4:9873 
(NTIS/PS—78/0547) 

Hydrogen storage. Part 1. Storage as a gas or liquid (a 
bibliography with abstracts). Final report for 1974—May 1978, 
4:9874 (NTIS/PS—78/0546) 

Incineration studies. Volume 2. 1975—March 1978 (citations from 
the Engineering Index data base). Report for 1975 - March 1978, 
4:10942 (NTIS/PS—78/0367) 

Incinerations studies. Volume 2. 1975—March 1978 (citations from 
the NTIS data base). Report for 1975 - March 1978, 4:10941 
(NTIS/PS—78/0366) 

Integrated circuit reliability. Volume 2. April 1976—May 1978 (a 
bibiliography with abstracts). Final report for April 1976—May 
1978, 4:11446 (NTIS/PS—78/0579) 

Lead batteries (citations from the Engineering Index data base). 
Report for 1970—July 1978, 4:10794 (NTIS/PS—78/0690) 

Lead batteries (citations from the NTIS data base). Repori for 
1964—July 1978, 4:10793 (NTIS/PS—78/0689) 

Lithium batteries (citations from the Engineering Index data base). 
Report for 1970—July 1978, 4:10792 (NTIS/PS—78/0661) 

Lithium batteries. Volume 2. 1975—July, 1978 (citations from the 
NTIS data base). Report for 1975—July 1978, 4:10791 (NTIS/ 
PS—78/0660) 

Lubricating oil analysis for wear monitoring (citations from the 
American Petroleum Institute data base). Report for 1964— 
March 1978, 4:9653 (NTIS/PS—78/0338) 

Lubricating oil analysis for wear monitoring (citations from the 
NTIS data base). Report for 1967—March 1978, 4:9654 (NTIS/ 
PS—78/0339) 

Materials handling by slurry pipelines (citations from the NTIS 
data base). Report for 1964—July 1978, 4:11213 (NTIS/PS— 
78/0720) 

Materials handling by slurry pipelines (citations from the 
Engineering Index data base). Report for 1970—July 1978, 
4:11214 (NTIS/PS—78/0721) 

Motorcycle safety, environmental effects, and performance studies 
(a bibliography with abstracts). Report for 1964—April 1978, 
4:10969 (NTIS/PS—78/0364) 

Natural gas: marine transportation (a bibliography with abstracts). 
Report for 1964—June 1978, 4:9692 (NTIS/PS—78/0729) 

Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978, 4:11516 (NTIS/PS— 
78/0706) 
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Oil shale mining, processing, uses, and environmental impacts. 
Volume 2. 1976—April 1978 (citations from the NTIS data 
base). Report for 1976—April 1978, 4:9695 (NTIS/PS—78/ 
0423) 

Oil shale mining, processing, uses, and environmental impacts. 
Volume 2. 1976—April 1978 (citations from the Engineering 
Index data base). Report for 1976—April 1978, 4:9696 (NTIS/ 
PS—78/0424) 

Radiation damage of laser materials (a bibliography with 
abstracts). Final report for 1964—May 1978, 4:11235 (NTIS/ 
PS—78/0516) 

Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974—1976, 4:11552 
(NTIS/PS—78/0456) 

Radiodiagnostic agents and techniques. Volume 3. 1977—Appril, 
1978 (a bibliography with abstracts). Report for 1977—April 
1978, 4:11553 (NTIS/PS—78/0457) 

Radiotherapeutic agents and techniques. Volume 1. 1964—1975 (a 
bibliography with abstracts). Report for 1964—1975, 4:11573 
(NTIS/PS—78/0458) 

Radiotherapeutic agents and techniques. Volume 2. 1976—April, 
1978 (a bibliography with abstracts). Report for 1976—April 
1978, 4:11574 (NTIS/PS—78/0459) 

Remote sensing of the ocean. Part 2. Dynamics (a bibliography 
with abstracts). Final report for 1970—May 1978, 4:11652 
(NTIS/PS—78/0564) 

Remote sensing of the ocean. Part 1. Physical, chemical, and 
geological properties. Volume 1. 1970—1975 (a bibliography 
with abstracts). Final report for 1970—1975, 4:11650 (NTIS/ 
PS—78/0562) 

Remote sensing of the ocean. Part 1. Physical, chemical, and 
geological properties. Volume 2. 1976—May 1978 (a 
bibliography with abstracts). Final report for 1976—May 1978, 
4:11651 (NTIS/PS—78/0563) 

State-of-the-art reviews and bibliographies on energy (a 
bibliography with abstracts). Final report for 1964—May 1978, 
4:10808 (NTIS/PS—78/0586) 

Synthetic fuels from municipal, industrial, and agricultural wastes 
(citations from the NTIS data base). Report for 1964—April 
1978, 4:9889 (NTIS/PS—78/0499) 

Synthetic fuels from municipal, industrial and agricultural wastes 
(citations from the American Petroleum Institute data base). 
Report for 1975—December 1977, 4:9890 (NTIS/PS—78/0500) 

Thermal insulation for buildings (citations from the Engineering 
Index data base). Report for 1970 March 1978, 4:10895 (NTIS/ 
PS—78/0354) 

Thermal insulation for residential homes (citations from the NTIS 
data base). Report for 1964—March 1978, 4:10894 (NTIS/PS— 
78/0353) 

Thermionic energy conversion. Volume 2. June 1977—May 1978 
(a bibliography with abstracts). Final report for June 1978— 
May 1978, 4:10875 (NTIS/PS—78/0591) 

Thermionic energy conversion. Volume 1. 1970—May 1977 (a 
bibliography with abstracts). Final report for 1970—May 1977, 
4:10874 (NTIS/PS—78/0590) 

Underground coal gasification (citations from the Engineering 
Index data base). Report for 1970—May 1978, 4:9412 (NTIS/ 
PS—78/0486) 

Underground coal gasification (citations from the NTIS data 
base). Report for 1964—May 1978, 4:9411 (NTIS/PS—78/0485) 

Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, 

Leningrad (USSR) 

Experimental results on toroidal facilities with q < 1, 4:11881 
(CTO—1332) 

RF stabilization of a quasi-constant discharge in weak longitudinal 
magnetic fields, 4:11882 (CTO—1333) 

Naval Research Lab., Washington, DC (USA) 

A dielectrically loaded converging guide accelerator. Interim 
report, 4:11421 (AD-A—053384) 

A new collective particle accelerator. Interim report, 4:11422 
(AD-A—053759) 

Electrostatic charging of JP-4 fuel on polyurethane foams. Final 
report, 4:9652 (AD-A—053831) 

Inductive charging of pulse lines on 0.1 to 1.0 mj range using foil 
fuses staged with explosively actuated switches. Interim report, 
4:10782 (AD-A—053309) 





MARCH 15, 1979 15C OAK RIDGE NATIONAL LAB., TN (USA) 


Intense proton beam current measurement via prompt gamma rays Nuclear Regulatory Commission, Washington, DC (USA). Office of 
from nuclear reactions. Interim report, 4:11428 (AD-A— Management and Program Analysis 
053849) Report to Congress on abnormal occurrences, April—June 1978, 
Intense proton beam pumped Ar-Nz laser. Interim report, 4:11233 4:10665 (NUREG—0090(Vol.1)(No.2)) 
(AD-A—053786) 
Sensitivity assessments of some disturbed E and F region reaction 
rates. Interim report, 4:11700 (AD-A—053846) 
Significance of delta ferrite content to fatigue crack growth Oo 
resistance of austenitic stainless steel weld deposits. Final report, 
4:11032 (AD-A—053355) 
The effects of geomagnetic field aligned potential differences on Oak Ridge National Lab., TN (USA) 
precipitating magnetospheric particles. Interim report, 4:11704 Abstract Volterra Stieltjes-integral equation, 4:11750 (CONF- 
(AD-A—053844) 780838—1) 
The physics and the chemistry of NRL master code for the Advanced methods for the treatment of domestic sewage, 4:10958 
disturbed E and F regions. Memorandum report, 4:11698 (AD- (CONF-7810108—1) 
A—053256) Advanced Two-Phase Instrumentation Program quarterly 
Naval Ship Research and Development Center, Annapolis, MD (USA) progress report, January—March 1978, 4:10678 (NUREG/ 
Plasma-arc welding of naval structural alloys. Research and CR—0384) 


development report, 4:11003(AD—918121) Analysis of potential implementation levels for waste heat 
The storage stability of navy distillate fuel for ships. Final report, utilization in the nuclear power industry, 4:10156 (ORNL/ 
4:9659 (AD—919168) F ; TM—63/2) 
Naval Surface Weapons Center, Silver Spring, MD (USA) Applicability of LEFM to the analysis of PWR vessels under 


Elastic versus magnetoelastic anisotropy in rare earth—iron LOCA-ECC th }shock ditt 4:10668 (NUREG 
alloys. Summary report, 1 November 197676—1 November aan ee et ‘ 


Nebraska’ Univ. Liseotn (USA), Behlen Lab. of Physics Breeder reactor safety aud core syste peagaans Feaaeee 
Graphical evaluation of relativistic matrix elements, 4:11751 (N— report, April—June 1978, 410002 Cig tea) 
78-18884) Characterization of operating conditions for gas/water heat 
Nebraska Univ., Lincoln (USA). Water Resources Research Inst. recovery steam generators, 4:10940 (ORNL/TM—6622) 
Water resources research in Nebraska. Fourth edition, 4:10827 Coherence effects in heavy ion-atom collisions, 4:11714 (CONF- 
(PB—279044) 780936—1) 
New England Deaconess Hospital, Boston, MA (USA). Cancer Collective motions and band structures in A = 60 to 80, even— 
Research Inst. even nuclei, 4:11732 (CONF-780854—2) 
Radiation carcinogenesis. Progress report V, 16 May 1977—15 Conventional alternating-current generators and engine generator 
May 1978, 4:11580 (COO—3017-35) sets, 4:10945 (ANL/CES/TE—78-1) 
New Mexico Univ., Albuquerque (USA). New Mexico Energy Inst. Determination of end-of-life-failure fractions of HTGR-fuel 
Proposed solar zoning ordinance. Final report, 4:9926 (NMEI— particles by postirradiation annealing and beta autoradiography, 
76-103) 4:10287 (ORNL/TM—6619) 
New York State Dept. of Health, Albany (USA) Development of depletion perturbation theory for coupled 
Summary of selected health statistics for counties with nuclear neutron/nuclide fields, 4:10486 (ORNL/TM—5958) 


pte tap gies — New York City, 1960— Diffusion into a hollow cylinder, 4:11192 (ORNL/CSD/TM—48) 
North Dekota Office of the Governor, Bismarck (USA) Discrete ordinate analysis of the TSF experiment on neutron 


Energy coordinator position, state of North Dakota, 4:10862 Spee TO ne ee 
(PB—276597) 4:10339 (ORNL/TM—6497) 

North Dakota Regional Environmental Assessment Program, Eddy-current inspection for ems rps tuiding program. 
Bismarck (USA) Quarterly progress report for period ending June 30, 1978, 
REAP Economic Demographic Model: technical description. 4:10510 (NUREG/ CR—0479) : $ 

Final report, 4:10813 (PB—278720) Effect of subchannel flow velocities on the stability of hollow 

North Dakota State Legislative Council, Bismarck (USA) cable conductors, 4:11203 (CONF-780952—9) 

Legislative handbook on energy-related topics, 4:9577 (PB— Elmo Bumpy Torus (EBT) reactor, 4:11900 (AEA-CN—37/I-3) 
276766) Experimental and theoretical studies of the Elmo Bumpy Torus 

North Dakota State Univ., Fargo (USA) (EBT), 4:11756 (IAEA-CN—37/L-4) 

REAP Economic Demographic Model: technical description. Fossil energy program progress report for August 1978, 4:9387 
Final report, 4:10813 (PB—278720) (ORNL/TM—6592) 

North Dakota Univ., Grand Forks (USA) Fossil energy program progress report for June 1978, 4:9386 

REAP Economic Demographic Model: technical description. (ORNL/TM—6489) 


Final report, 4:10813 (PB—278720) Fossil energy program progress report for September 1978, 4:9388 
Northrop Research and Technology Center, Hawthorne, CA (USA) (ORNL/TM—6630) 
Optical coatings 2-6 microns. Final technical report, June 1976— Fossil energy program quarterly progress report for the period 
December 1977, 4:11226 (AD-A—053170) ending June 30, 1978, 4:9385 (ORNL—5444) 


Thermionic field emission gun. Final technical summary report, 18 Heavy-Section Steel Technology Program. Quarterly progress 
May—31 December 1977, 4:11231 (AD-A—053580) -_ . 
Notre Dame Univ., IN (USA). Radiation Lab. report, April—June 1978, 4:10673 (NUREG/CR—0310) 


ied niin ast f snes of t — tied High beta tokamaks, 4:11847 (CONF-780811—23) 
eee ee ee ee ee ee ae High-temperature gas-cooled reactor safety studies for the 
aqueous solution. III. Hydroxyl radical and perhydroxy] radical Divisi 
oe : ivision of Reactor Safety Research. Quarterly progress report, 
and their radical ions, 4:11171 (NSRDS-NBS—59) April 1—J 30, 1978, 4:10669 (NUREG/CR—0256 
Nuclear Associates International Corp., Rockville, MD (USA) Infl = of oc ates 8% : ) ; 

Reactor core physics design and operating data for Cycles 1, 2, ee ee loadings on creep behavior of eustenitic 
and 3 of the Turkey Point No. 3 PWR power plant. Final stainless steels, “Ts (ORNL —3429) 
report, 4:10240 (EPRI-NP—827) Instabilities in a coal burning fluidized bed, 4:9560 (ORNL/HUD/ 

Nuclear Regulatory Commission, Washington, DC (USA) MIUS—38) , 4 3 s th. 

Fire protection action plan. Status summary report: data for Integrated chemical and biological testing of synthetic oils and 
decisions, management by objectives, 4:10666 (NUREG— effluents. Part I. Short-term mutagenicity testing, 4:11475 
0298(Vol.1)(No.3)) (CONF-780903—3) 

Nuclear Regulatory Commission, Washington, DC (USA). Div. of Intermediate report on the performance of plate-type ice-maker 

Systems Safety heat pumps, 4:10898 (ORNL/CON—23) 

Anticipated transients without scram for light water reactors. LMFBR Aerosol Release and Transport Program. Quarterly 


Volume 2. Appendices. Technical staff report, 4:10684 (PB— progress report, April—June 1978, 4:10675 (NUREG/CR— 
279385) 0340) 
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Low-enriched fuel particle performance review, 4:10286 (GA-A— 
14759) 

Magnetic “islandography” in tokamaks, 4:11915 (ORNL/TM— 
6564) 

Mass and emission spectrometry in the Analytical Chemistry 
Division of Oak Ridge National Laboratory, 4:11117 (ORNL/ 
TM—6485) 

Mathematics and Statistics Research Department progress report 
for period ending June 30, 1978, 4:11974 (ORNL/CSD—34) 

METER-ORNL precipitation network: from design to data 
analysis, 4:11496 (ORNL/TM—6523) 

Multirod burst test program progress report, April—June 1978, 
4:10679 (NUREG/CR—0398) 

Plasma confinement and impurity flow reversal experiments in the 
ISX-A Tokamak, 4:11757 (IAEA-CN—37-N-4) 

Potassium vapor topping cycle gas-fired boiler water test, 4:10138 
(ORNL/TM—6579) 

Project Description: ORNL PWR Blowdown Heat Transfer 
Separate-Effects Program, Thermal-Hydraulic Test Facility 
(THTF), 4:10667 (NUREG/CR—0104) 

Radiation from Ag and K films bombarded by low energy 
electrons, 4:11708 (ORNL/TM—6527) 

Reactor operating experiences, 1975—1977, 4:10182 (NUREG/ 
CR—0369) 

Recent studies of uranium recovery from wet-process phosphoric 
acid with octylpheny] acid phosphate, 4:9760 (CONF-780902— 
14) 

Regional analysis of electricity demand growth, 4:10855 (CONF- 
780843—3) 

REPMEP: RELAP Plot/Restart Tape Merge Program, 4:10676 
(NUREG/CR—0355) 

Response of Inconel 600 to simulated fusion reactor irradiation, 
4:11952 (CONF-780722—17) 

Review of information relevant to tube corrosion in a gas-cooled, 
coal-fired, atmospheric-pressure, fluidized-bed furnace, 4:11284 
(ORNL/HUD/MIUS—44) 

Stability criteria for multispecies ecological communities. 
Environmental Sciences Division publication No. 1226, 4:11502 
(ORNL/TM—6475) 

Survey of processes for high temperature-high pressure gas 
purification, 4:9399 (ORNL/TM—6178) 

Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7B, 4:10206 (NUREG/CR—0309) 

Thermal ratchetting test of type 316 stainless steel seamless to 
seam-welded pipe: specimen TTT-4, 4:10338 (ORNL—5430) 

Tokamak discharge modeling through magnetic perturbation 
effects: rapporteuring of papers F-1-1, F-1-2 and F-1-3, 4:11914 
(CONF-7808 1 1—25) 

Tokamak TNS studies, 4:11899 (GA-A—15052) 

Topology of tokamak orbits, 4:11827 (ORNL/TM—6352) 

Oak Ridge Y-12 Plant, TN (USA) 

Development of a one-microinch (250 A) spindle for diamond 
turning of optics, 4:11195 (Y/DA—7751) 

Diamond turning optical surfaces on electroless nickel, 4:11196 
(Y/DA—7758) 

Linear-induction-motor slide drive, 4:11197 (Y/DA—7982) 

Office of Business Research and Analysis, Washington, DC (USA) 

Impact of environmental, energy, and safety regulations and of 
emerging market factors upon the United States sector of the 
North American automotive industry, 4:10814 (PB—278991) 

Ohio State Univ., Columbus (USA), Dept. of Mechanical Engineering 

Steady and transient natural convection with volumetric energy 
sources in a fluid layer bounded from below by a segment of a 
sphere. Annual report, July 1976—September 1977, 4:10683 
(PB—278535) 

Oklahoma Univ., Norman (USA) 

Critical speeds and natural frequencies of rim-type composite- 
material flywheels, 4:10992 (SAND—78-7049) 

Oklahoma Univ., Norman (USA). Science and Public Policy Program 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Executive 
summary, 4:10826 (PB—278848) 

Oregon Museum of Science and Industry, Portland (USA). OMSI 

Energy Center 

Solar 77 northwest, 4:10012 (CONF-770758—(Summ.)) 
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Oregon State Univ., Corvallis (USA). Dept. of Agricultural and 
Resource Economics 
Impact of air pollution on the consumption of medical services 
costs of hospitalization in the Portland metropolitan area. Final 
report, 4:11530 (PB—278134) 
Oregon State Univ., Corvallis (USA). Dept. of Mechanical 
Engineering 
Investigation of combustion characteristics of Douglas fir hogged 
fuel, 4:11285 (RLO—2227-T22-5) 
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Paris-11 Univ., 91 - Orsay (France) 

Infrared beat detection. Application to studying continuous HCN 
lasers (lambda = 337), 4:11784 (EUR-CEA-FC—917) 

Parsons, Brinckerhoff, Quade and Douglas, Inc., New York (USA) 

Supplemental technical information in support of Y‘OWI/TM— 
44. Volume 13. Drawings for repository preconceptual design 
studies: shale, 4:9831 (Y/OWI/TM—36/13) 

Peat, Marwick, Mitchell and Co., Washington, DC (USA) 

Air quality impacts of transit improvement, preferential lane, and 
carpool/vanpool programs. Final report, 4:11498 (PB—282346) 

Air quality impacts of transit improvement, preferential lane, and 
carpool programs: an annotated bibliography of demonstration 
and analytical experience. Final report, 4:11499 (PB—282347) 

PEDCO-Environmental, Inc., Cincinnati, OH (USA) 

EPA utility FGD (flue gas desulfurization) survey: December 
1977—January 1978. Periodic report, July 1977—January 1978, 
4:10167 (PB—279011) 

No/sub x/ abatement for stationary sources in Japan. Final report 
March 1976—August 1977, 4:11482 (PB—276948) 

Pennsylvania State Univ., University Park (USA). Center for the 

Study of Environmental Policy 

Evaluation of some alternate models for environmental 
monitoring: working paper No. 37, 4:10820 (NP—23417) 

Pennsylvania State Univ., University Park (USA). Materials 

Research Labs 

Hanford and Columbia River Basin Basalts: x-ray characterization 
before and after hydrothermal treatment, 4:9824 (RHO-BWI- 
C—17) 

Pennsylvania Univ., Philadelphia (USA) 

Structural design concepts for increased reliability and safety in 
power plant condensing systems. FP-507, Vol. II. Research 
project 372-1, 4:10133 (EPRI-FP—507(Vol.2)) 

Pennsylvania Univ., Philadelphia (USA). Dept. of Metallurgy and 

Material Science 

Effect of residual impurities on hydrogen-assisted cracking in 
high-strength steels. Final report, 8 December 1976—7 
December 1977, 4:11065 (AD-A—051826) 

Pennzoil Co., Bradford, PA (USA) 

Penn grade micellar displacement project. Second annual report, 
June 1976—June 1977, 4:9586 (METC/CR—78/7) 

— ha Area Council of Governments, Colorado Springs, CO 

( 

Comprehensive planning for air quality control. Final report, 
4:10821 (PB—276717) 

Planetary Science Inst., Tucson, AZ (USA) 

Low-speed impact phenomena and orbital resonances in the 
moon- and planet-building process. Semiannual report, 4:11690 
(N—78-19016) 

Polytechnic Inst. of Brooklyn, NY (USA) 

Analysis of compression of a small sphere of matter by means of n 
successive strong imploding shocks, 4:11948 

Evolution of transverse instability in a hollow cylindrical weakly- 
ionized plasma column, 4:11808 

Polytechnic Inst. of New York, Brooklyn (USA). Dept. of Physics 

Improved calculations of x-ray and inelastic-electron scattering 
Compton profiles. Semiannual progress report, 4:11712 (AD- 
A—049513) 

Pope, Evans and Robbins, Inc., New York (USA) 

Technical notes for the conceptual design for an atmospheric 
fluidized bed direct combustion power generating plant. 
Volume I, 4:10131 (TID—28691) 

Portland Bureau of Planning, OR (USA) 

Energy conservation choices for the city of Portland. Volume 3a. 
Residential-conservation choices. Final report 1975-77, 4:10951 
(PB—276782) 
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Energy conservation choices for the city of Portland. Volume 5. 
Capital budgeting and energy use. Final report 1975-77, 4:10956 
(PB—276788) 

Energy-conservation choices for the city of Portland. Volume 3c. 
Commercial-conservation choices. Final report 1975-77, 4:10952 
(PB—276784) 

Energy-conservation choices for the city of Portland. Volume 3d. 
Industrial conservation choices. Final report 1975-77, 4:10953 
(PB—276785) 

Energy-conservation choices for the city of Portland. Volume 3e. 
Government-conservation choices. Final report 1975-77, 
4:10954 (PB—276786) 

Energy-conservation choices for the city of Portland. Volume 4. 
Model local code revisions for energy conservation. Final 
report 1975-77, 4:10955 (PB—276787) 

Energy-conservation choices for the city of Portland. Volume 6. 
Project overview. Final report 1975-77, 4:10957 (PB—276789) 

Energy-conservation choices for the city of Portland. Volume 1. 
Preliminary energy data and analysis. Final report 1975-77, 
4:10948 (PB—276779) 

Energy-conservation choices for the city of Portland. Volume 2. 
Energy information retrieval system. Final report 1975-77, 
4:10949 (PB—276780) 

Energy-conservation choices for the city of Portland. Volume 3. 
Summary of conservation choices, 4:10950 (PB—276781) 

Power Reactor and Nuclear Fuel Development Corp., Tokyo (Japan) 

Experience on sodium removal from various components, 4:10363 
(JAPFNR—319) 

Parameter survey on the saturation boiling process for crevice 
sodium removal, 4:10362 (JAPFNR—318) 

Water test of the MONJU primary sodium pump mock-up, 
4:10364 (JAPFNR—320) 

Princeton Univ., NJ (USA). Dept. of Chemistry 

Molybdenum-to-molybdenum triple bond. 5. preparation and 
structure of dimethyltetrakis(dimethylamido)dimolybdenum. 
Technical report, 4:11123 (AD-A—05 1684) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

Feedback stabilization of magnetic islands in tokamaks, 4:11851 
(PPPL—1477) 

Purdue Univ., Lafayette, IN (USA). School of Electrical Engineering 

Security assessment of power systems including energy storage. 
Progress report, July 1, 1978—September 30, 1978, 4:10174 
(COO—4206-6) 


Radian Corp., Austin, TX (USA) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume I. Executive 
summary. Final task report April—December 1977, 4:10168 
(PB—279635) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume II. Technical 
discussion. Final task report, April—December 1977, 4:10169 
(PB—279636) 

Low- and medium-Btu gasification systems: technology overview. 
Final task report, September 1977—January 1978, 4:9416 (PB— 
279641) 

Water recycle/reuse alternatives in coal-fired steam-electric 
power Plants: Volume i. plant studies and general 
implementation plans. Final report June 1975—February 1978, 
4:10134 (PB—282211) 

RAND Corp., Santa Monica, CA (USA) 

Balancing energy and the environment: the case of geothermal 
development, 4:10102 (R—2274-DOE) 

Fatality uncertainties in limited nuclear war. Interim report, 
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and analytical experience. Final report, 4:11499 (PB-282347) 
AIRCRAFT/BLAST EFFECTS 
Simulated nuclear gust testing of major airplane structural 
components. Final report, 1 September 1976-31 January 1977, 
4:11468 (AD-A-053466) 
AIRCRAFT/ELECTRONIC GUIDANCE 
Navigation and guidance system for offshore technology 
operations, 4:11302 
AIRCRAFT/POSITIONING 
Navigation and guidance system for offshore technology 
operations, 4:11302 
ALABAMA/SOLAR ENERGY 
Alabama solar energy, 4:9919 (NP-23448) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS/CATALOGS 
Catalog of physical protection equipment. Book 2: Volume IV. 
Surveillance and alarm assessment components, 4:9844 
(NUREG-0274(Vol.4)(Bk.2)) 
Catalog of physical protection equipment. Book 3: Volume VIII. 
General purpose communication components, 4:9845 (NUREG- 
0274(Vol.8)(Bk.3)) 
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ALASKA/CONTINENTAL SHELF 
Environmental assessment of the Alaskan Continental Shelf. 
Volume XVI. Hazards. Annual report, 1 April 1976-31 March 
1977, 4:11523 (PB-279112) 
ALASKA/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
ALASKA/THORIUM ORES 
I and L uranium and thorium vein system, Bokan Mountain, 
southeastern Alaska, 4:9721 
ALASKA/URANIUM DEPOSITS 
I and L uranium and thorium vein system, Bokan Mountain, 
southeastern Alaska, 4:9721 
ALASKA OIL PIPELINE/ENVIRONMENTAL IMPACTS 
The trans-Alaska pipeline, 4:11513 
ALCOHOL FUELS/BIBLIOGRAPHIES 
Alcohol fuels (citations from the NTIS data base). Report for 
1964-June 1978, 4:9898 (NTIS/PS-78/0673) 
Alcohol fuels (citations from the Engineering Index data base). 
Report for 1970-June 1978, 4:9899 (NTIS/PS-78/0674) 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
GLYCEROL 
GLYCOLS 
METHANOL 
PENTANOLS 
PROPANOLS 
ALCOHOLS/CHEMICAL REACTIONS 
Reactivity of arylcarbenium ions with alkylamines and ammonia in 
solutions. Kinetic effect of cyclopropyl substitution. Solvent 
effect (Pulsed irradiation studies), 4:11179 
ALCOHOLS/DISTILLATION 
More precise thermal design of condensers for water-alcohol 
vapors, 4:9902 
ALCOHOLS/ION-MOLECULE COLLISIONS 
Interaction of ions with polar neutrals: the momentum transfer 
collision frequencies of Na* with the C3H¢O isomers, 4:11161 
ALCOHOLS/VAPOR CONDENSATION 
More precise thermal design of condensers for water-alcohol 
vapors, 4:9902 
ALDEHYDES 
See also BENZALDEHYDE 
ALDEHYDES/ION-MOLECULE COLLISIONS 
Interaction of ions with polar neutrals: the momentum transfer 
collision frequencies of Na* with the C;H¢O isomers, 4:11161 
ALFVEN WAVES 
Effect of a particle source on the nonlinear evolution of a 
monochromatic wave, 4:11891 
ALFVEN WAVES/EXCITATION 
Alfven wave excitation by fast ions in a finite pressure plasma, 
4:11894 
ALGAE 
See also UNICELLULAR ALGAE 
ALGAE/BIOCHEMISTRY 
Diterpenes from Dictyota dichotoma (Algae), 4:11542 
ALGAE/BIOLOGICAL EFFECTS 
Chemical effluents in surface waters from nuclear power plants, 
research order Nos. 60-78-040 and 60-78-042. Quarterly progress 
report, 4:11518 (UCID-17744-78-3) 
ALGAE/PRODUCTIVITY 
Productivity of algae in sewage and waste disposal (Optimization 
of productivity, species selection, and nutrient removal), 4:9979 
(CONF-7705123-) 
ALGAE/USES 
Algae spirulina, 4:9978 (CONF-7705123-) 
ALGORITHMS 
User's guide for the Interactive Optimization System (INTEROP), 
4:11976 (TREE-1292) 
ALGORITHMS/EVALUATION 
Test problems for constrained nonlinear mathematical 
programming algorithms, 4:11971 (ANL-AMD-TM-320) 
ALKALI METAL COMPOUNDS/ION PAIRS 
Far infrared studies of ion clustering in ionomers. Technical 
report, 4:11146 (AD-A-051894) 
ALKALI METAL COMPOUNDS/REMOVAL 
Survey of processes for high temperature-high pressure gas 
purification (52 references), 4:9399 (ORNL/TM-6178) 
ALKALOIDS/STRUCTURAL CHEMICAL ANALYSIS 
Crystal structures, molecular structures, and absolute 
configurations of the hydrobromides of the aporphine alkaloids 
leucoxine and isoboldine, 4:11160 
ALKANES 
See also BUTANE 
CYCLOALKANES 
HEXANE 
METHANE 
OCTANE 


ALUMINIUM/PHYSICAL RADIATION EFFECTS 


PARAFFIN 
PENTANE 
PROPANE 
ALKANES/CHEMICAL RADIATION EFFECTS 

Charge-pair distribution and recombination kinetics. The role of 

non-gaussian diffusion, 4:11177 
ALKANES/CHEMICAL REACTIONS 

Tritium exchange reactions on irradiated silica gel. II. Studies on 
the mechanisms of labeling of saturated hydrocarbons and 
halocarbons, 4:11176 

ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYL RADICALS 
See also METHYL RADICALS 
PROPYL RADICALS 
VINYL RADICALS 
ALKYL RADICALS/ION-MOLECULE COLLISIONS 

Interaction of ions with polar neutrals: the momentum transfer 

collision frequencies of Na* with the C3;HeO isomers, 4:11161 
ALLENE/MOLECULAR STRUCTURE 

Theoretical studies on the singlet and triplet cyclopropylidene- 

allene system, 4:11152 
ALLENE/PHASE TRANSFORMATIONS 

Theoretical studies on the singlet and triplet cyclopropylidene- 

allene system, 4:11152 
ALLOY-A-286/PHYSICAL RADIATION EFFECTS 

Comparison of the irradiation effects on swelling and 
microstructure in commercial alloy A-286 and a simple Fe-25 
Ni-15Cr gamma prime hardened alloy, 4:10409 

ALLOYS/PHYSICAL RADIATION EFFECTS 

How does one predict and measure radiation damage, 4:11088 

Theory of particle redistribution in an irradiation environment, 
4:10408 

ALLOY-TZM/COST 

Economic impact of using refractory metals for fusion reactors, 

4:11954 (DOE/ET-0058-1) 
ALPHA PARTICLES 

The status and quality of radiation measurements for air. Interim 

report 1973-1975, 4:11495 (PB-276813) 
ALPHA SOURCES/DESIGN 

Injecting irradiation samples with a uniform concentration of 

helium using curium-244, 4:11086 
ALPHA SOURCES/RADIATION MONITORING 

Gross alpha activity as an estimator of radium-226 activity in soils 
and tailings at an inactive uranium mill tailings site, 4:11509 
(LA-7529-MS) 

ALUMINATES/VIBRATIONAL STATES 

Far infrared and raman spectra and ion motion in sodium-beta- 
alumina, its potassium, silver, thallium analogs, and divalent 
cation derivatives. Technical report, 4:11124 (AD-A-052020) 

ALUMINIUM/ABSORPTION SPECTROSCOPY 

Determination of aluminum, copper, iron and lead in glycol 
formulations by atomic absorption spectroscopy, 4:10051 
(DOE/NASA/CR-150520) 

ALUMINIUM/ELECTRIC CONDUCTIVITY 

Study of vacancy characteristics in Al and Al-Cu alloys by the 
method of measuring the electrical-resistance derivative with 
respect to temperature, 4:11014 

ALUMINIUM/ELECTRICAL PROPERTIES 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

ALUMINIUM/ELECTRONIC STRUCTURE 

Point defect-solute interactions in metals, 4:11012 

ALUMINIUM/FABRICATION 
Impact-resistant boron/aluminum composites for large fan blades, 
4:11101 (N-78-14099) 
ALUMINIUM/FRENKEL DEFECTS 
Point defect generation in pulsed, impure solids, 4:11090 
ALUMINIUM/IMPACT STRENGTH 

Impact-resistant boron/aluminum composites for large fan blades, 

4:11101 (N-78-14099) 
ALUMINIUM/INTERSTITIALS 

Stress-induced ordering of self-interstitial clusters in Al and Cu, 

4:11017 
ALUMINIUM/MECHANICAL PROPERTIES 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/0512) 

ALUMINIUM/PERMEABILITY 
Impurity diffusion in aluminum, 4:11048 

ALUMINIUM /PHYSICAL RADIATION EFFECTS 
Interstitial trapping in Al(0.2 at.%)Ge (Elections), 4:11091 
Point defect generation in pulsed, impure solids, 4:11090 





ALUMINIUM/POINT DEFECTS 


Stress-induced ordering of self-interstitial clusters in Al and Cu, 
4:11017 

Study of interstitial trapping configurations in fcc metals by ion 
channeling, 4:11093 

ALUMINIUM/POINT DEFECTS 
Point defect-solute interactions in metals, 4:11012 
ALUMINIUM/SELF-DIFFUSION 

Impurity diffusion in aluminum, 4:11048 

Theoretical study of the effect of pressure on diffusion in 
aluminum, 4:11061 

ALUMINIUM/VACANCIES 

Calculation of clustering effects on impurity-vacancy binding 
energies in aluminum, 4:11005 

Interaction energies between point defects in simple metals (Cu, 
Pb, K, Zn impurities in AP), 4:11028 

Study of vacancy characteristics in Al and Al-Cu alloys by the 
method of measuring the electrical-resistance derivative with 
respect to temperature, 4:11014 

Vacancy concentrations in metals, 4:11022 

Vacancy formation energy in Al from positron annihilation 
measurements (290 to 930 K), 4:11006 

Vacancy-solute interaction in aluminum, 4:11024 

ALUMINIUM/WELDING 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/0512) 

ALUMINIUM 27 TARGET/NEUTRON REACTIONS 

Analysis of neutrons emitted from 14 MeV neutrons induced 
reactions (ALICE code, global fitting parameters, Blann 
model), 4:11737 (BNL-NCS-24858) 

ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/DEPOSITION 

Thermal barrier coating system (Patent; NiCrAlY and ZrO2-Y2O3 

or ZrO2.-MgO), 4:11097 
ALUMINIUM ALLOYS/ELECTRICAL PROPERTIES 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

ALUMINIUM ALLOYS/EXTRUSION 
Hydrostatic extrusion. Final report, 4:11004 (AD-A-052056) 
ALUMINIUM ALLOYS/FATIGUE 

Fatigue comparison of high strength steel, stainless steel, and 
titanium in a simulated ocean environment, 4:11369 

Investigation of rejuvenation of fatigue damage in Ti-6A1-4V. 
Interim report, 1 January 1976-15 March 1977, 4:11031 (AD-A- 
053289) 

ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/0512) 

High-strength aluminum-silicon alloys, 4:11040 (RFP-Trans-254) 

ALUMINIUM ALLOYS/PLASMA ARC WELDING 

Plasma-arc welding of naval structural alloys. Research and 
development report (HY-BO, 17-4 stainless, Ti-6A1-4V), 4:11003 
(AD-918121) 

ALUMINIUM ALLOYS/REPAIR 

Investigation of rejuvenation of fatigue damage in Ti-6AI1-4V. 
Interim report, 1 January 1976-15 March 1977, 4:11031 (AD-A- 
053289) 

ALUMINIUM ALLOYS/VACANCIES 

New method for determining the formation energy of a vacancy 
in concentrated alloys, 4:11009 

Vacancies in Fe-Al alloys, 4:11016 

Vacancy migration and short range ordering in binary alloys, 
4:11025 

ALUMINIUM ALLOYS/WELDING 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/0512) 

ALUMINIUM BASE ALLOYS/ELECTRIC CONDUCTIVITY 

Study of vacancy characteristics in Al and Al-Cu alloys by the 
method of measuring the electrical-resistance derivative with 
respect to temperature, 4:11014 

ALUMINIUM BASE ALLOYS/STRESS CORROSION 

Alternate immersion stress corrosion testing of 5083 aluminum, 

4:11072 (RFP-2645) 
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ALUMINIUM BASE ALLOYS/VACANCIES 
Study of vacancy characteristics in Al and Al-Cu alloys by the 
method of measuring the electrical-resistance derivative with 
respect to temperature, 4:11014 
ALUMINIUM CHLORIDES/CATALYTIC EFFECTS 
Radiation-induced cationic polymerization of isobutylene-isopene 
systems: advantages and disadvantages compared to catalytic 
initiation, 4:11180 
ALUMINIUM OXIDES/CHEMICAL ACTIVATION 
Thermodynamic properties of mullite, 4:11129 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 
Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 
AMERICIUM 241/RADIATION MONITORING 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
AMERICIUM 241/RETENTION 
Effect of ethanol on the retention of americium-241 in the baboon 
liver, 4:11584 
AMERICIUM 243/RADIATION MONITORING 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
AMIDES 
See also GUANIDINES 
AMIDES/CHEMICAL REACTIONS 
Inverted redox catalysis: catalysis of substitution on ruthenium(II) 
by an extraordinarily labile ruthenium(II] metal center, 4:11131 
AMINES 
See also ANILINE 
AMINES/CHEMICAL REACTIONS 
Alternate fuels nitrogen chemistry. Final technical report, 19 
October 1976-20 October 1977, 4:9878 (AD-A-053299) 
Reactivity of arylcarbenium ions with alkylamines and ammonia in 
solutions. Kinetic effect of cyclopropyl! substitution. Solvent 
effect (Pulsed irradiation studies), 4:11179 
AMINO ACIDS 
See also VALINE 
AMINO ACIDS/BIOCHEMICAL REACTION KINETICS 
Characterisitcs of amino acid transport in the isolated small 
intestinal epithelial cell, 4:1 1540 (UR-3490-1459) 
AMINO ACIDS/DIFFUSION 
Characterisitcs of amino acid transport in the isolated small 
intestinal epithelial cell, 4:11540 (UR-3490-1459) 
AMINOBENZENE 
See ANILINE 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMINOISOVALERIC ACID-ALPHA 
See VALINE 
AMMONIA/CHEMICAL REACTION KINETICS 
Formation and reactivity of the amino radical (Pulsed irradiation 
radiolysis studies), 4:11178 
AMMONIA/CHEMICAL REACTIONS 
Reactivity of arylcarbenium ions with alkylamines and ammonia in 
solutions. Kinetic effect of cyclopropyl! substitution. Solvent 
effect (Pulsed irradiation studies), 4:11179 
AMMONIA/HYDROGEN TRANSFER 
Trapped ion cyclotron resonance studies of symmetric electron- 
and proton-transfer reactions, 4:11162 
AMMONIA/OXIDATION 
Mass-spectrometric investigation of the oxidation of ammonia on 
platinum, 4:9907 
AMMONIA/REMOVAL 
Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 
AMMONIA/SYNTHESIS 
Simulating steady-state behavior of a bed reactor for ammonia 
synthesis, 4:9909 
AMMONIUM HYDROXIDES/CHEMICAL REACTIONS 
Non-aqueous titration of benzotrifuroxan (BTF), 4:11113 
AMYL ALCOHOLS 
See PENTANOLS 
ANCHORS/RELIABILITY 
Toward improving the reliability of anchor chain and accessories, 
4:11357 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANILINE/ELECTRONIC STRUCTURE 
Photochemistry of weakly bound Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 
ANILINE/PHOTOCHEMISTRY 
Photochemistry of weakly bound Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 





MARCH 15, 1979 


ANIMAL CELLS/CHROMOSOMAL ABERRATIONS 
Saccharin-induced sister chromatid exchanges in Chinese hamster 
and human cells, 4:11586 
ANIMAL FEEDS 
See also FORAGE 
ANIMAL FEEDS/PRODUCTION 
Straw and green leaves as raw materials, 4:9975 (CONF-7705123-) 
ANNUAL CYCLE ENERGY SYSTEM/HEAT PUMPS 
Intermediate report on the performance of plate-type ice-maker 
heat pumps, 4:10898 (ORNL/CON-23) 
ANODES/PRODUCTION 
Production of electrode carbon from brown-coal char and gaseous 
hydrocarbons, 4:9469 (CONF-7608122-) 
ANTARES FACILITY/PLANNING 
CO: laser fusion effort at Los Alamos Scientific Laboratory, 
4:11945 (LA-UR-77-1165) 
ANTENNAS/CALCULATION METHODS 
Perspective on numerical methods for antennas, 4:11749 (UCRL- 
81398) 
ANTENNAS/IMPEDANCE 
Perspective on numerical methods for antennas, 4:11749 (UCRL- 
81398) 
ANTHRACENE/HYDROCRACKING 
Hydrocracking of anthracene in the presence of zinc chloride, 
4:9461 
ANTHRACENE/REDUCTION 
Carbon monoxide-hydrogen-water: reduction of anthracene, 
dihydroanthracene, and quinoline, 4:11155 
ANTIMONY/ABSORPTION SPECTROSCOPY 
Correction of spectral overlap interference by Zeeman Atomic 
Absorption Spectrometry, 4:11119 
APPALACHIA/NATURAL GAS DEPOSITS 
Brallier Formation: Upper Devonian turbidite slope facies of the 
central and southern Appalachians, 4:9663 (METC/SP-78/ 
6(Vol.1)) 
AQUATIC ECOSYSTEMS/BIRDS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Technical progress report, 1 January-31 August 1978, 
4:11514 (COO-4706-4) 
AQUIFERS/COMPRESSED AIR ENERGY STORAGE 
Compressed air energy storage systems studies. Progress report 
for FY 1976, 4:10780 (TID-28797) 
AQUIFERS/CONTAMINATION 
Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 
AQUIFERS/ORIENTATION 
Hydrogeological testing and consideration associated with 
underground coal gasification in Alberta, 4:9424 (SAND-78- 
0941) 
AQUIFERS/SENSIBLE HEAT STORAGE 
Aquifer thermal energy storage, 4:10787 (LBL-7070) 
ARBEITSGEMEINSCH. VERSUCHS REACTOR 
See AVR REACTOR 
ARCTIC OCEAN/AQUATIC ECOSYSTEMS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Technical progress report, | January-31 August 1978, 
4:11514 (COO-4706-4) 
ARGON/ADSORPTION 
Volume adsorption capacity of 0.98 mol% argon on activated 
carbon at 20°C, 4:10602 
ARGON/COLLISIONS 
Glow discharge optical spectroscopy of magnetic bubble garnet 
films. Master's thesis, 4:11707 (AD-A-052919) 
ARGON/MASS SPECTROSCOPY 
Apparatus for determining microquantities of Ar by isotope 
dilution, 4:11606 
ARGON/NUCLEAR REACTION ANALYSIS 
Depth distribution of argon implanted into lithium oxide, 4:11966 
ARGON/SPATIAL DISTRIBUTION 
Depth distribution of argon implanted into lithium oxide, 4:11966 
ARGON/SPECTROPHOTOMETRY 
Analytic form laws for the absorption of light from a continuum 
source by isolated Lorentzian lines in the spectrophotometri 
monitoring of fast reactions of excited atoms, 4:11128 
ARGON IONS/RANGE 
Depth distribution of argon implanted into lithium oxide, 4:11966 
ARIZONA/ENERGY SOURCE DEVELOPMENT 
Energy from the west: a progress report of a technology 
assessment of western energy resource development. Executive 
summary, 4:10826 (PB-278848) 
ARIZONA/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
report for Kingman NTMS Quadrangle, Arizona, California, 
and Nevada, 4:9744 (UCRL-52549) 
ARIZONA/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
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ARKANSAS/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

ARKANSAS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

ARKANSAS/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

ARSENIC/ABSORPTION SPECTROSCOPY 

Separation and chemical characterization of finely-sized fly-ash 

particles, 4:11112 
ARSENIC/ACTIVATION ANALYSIS 

Separation and chemical characterization of finely-sized fly-ash 

particles, 4:11112 
ARSENIC/X-RAY FLUORESCENCE ANALYSIS 

Separation and chemical characterization of finely-sized fly-ash 

particles, 4:11112 
ASBESTOS/CARCINOGENESIS 

Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 

1978, 4:11580 (COO-3017-35) 
ASHES 

See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 

Coal and ash analyses, uses and values: coal consist, 4:9473 
(CONF-780485-3) 

Coal utilisation and research in Brazil, 4:9570 

ASHES/LEACHING 

Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 

Research program to characterize coal ash leachates, 4:9490 
(ANL/EES-CP-2) 

ASHES/MATERIALS HANDLING 

Coal and ash analyses, uses and values: coal consist, 4:9473 

(CONF-780485-3) 
ASHES/MELTING 

Coal and ash analyses, uses and values: coal consist, 4:9473 

(CONF-780485-3) 
ASHES/RECYCLING 

Latest equipment and design for new coal fired plants and 

conversions to increase fuel flexibility, 4:11283 (CONF-780485- 


2) 
ASHES/SOLUBILITY 
Research program to characterize coal ash leachates, 4:9490 
(ANL/EES-CP-2) 
ASHES/WASTE DISPOSAL 
Research program to characterize coal ash leachates, 4:9490 
(ANL/EES-CP-2) 
ASIA 
See also CHINA 
INDIA 
JAPAN 
THAILAND 
ASIA/SEISMIC SURFACE WAVES 
Propagation of Lg waves across eastern Europe and Asia (Lg 
waves are surface shear waves initiated by seismic activities and 
propagated through the earth’s crust), 4:11618 (UCRL-52494) 
ASPHALTENES/FLOCCULATION 
Influence of precipitated asphaltenes on sedimentation of particles 
in coal liquids, 4:9452 
ASPHALTENES/NMR SPECTRA 
Analysis of asphaltenes by carbon and proton nuclear magnetic 
resonance spectroscopy, 4:9716 
ASPHALTS 
See also ASPHALTENES 
ASPHALTS/INDUSTRY 
Source assessment: asphalt hot mix. Final report August 1974-July 
1977, 4:11481 (PB-276731) 
ASTROCYTOMAS 
See NEOPLASMS 
ATC DEVICES/ICR HEATING 
ICRF heating in tokamaks, 4:11771 
ATLANTIC OCEAN 
See also NORTH SEA 





ATLANTIC OCEAN/AQUATIC ECOSYSTEMS 


ATLANTIC OCEAN/AQUATIC ECOSYSTEMS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Technical progress report, | January-31 August 1978, 
4:11514 (COO-4706-4) 
ATLANTIC OCEAN/CONTINENTAL SHELF 
Environmental hazards on the Atlantic outer continental shelf of 
the United States, 4:11671 
ATLANTIC OCEAN/GEOCHEMICAL SURVEYS 
GEOSECS Atlantic radiocarbon and tritium results (Miami). Data 
report, 4:11653 (PB-278727) 
ATLANTIC OCEAN/SALT DEPOSITS 
Mesozoic seafloor spreading bordering conjugate continental 
margins of angola and brazil, 4:11656 
ATLANTIC OCEAN/SEISMIC SURVEYS 
Seismic attribute measurements in offshore production, 4:9595 
ATLANTIC OCEAN/TECTONICS 
Mesozoic seafloor spreading bordering conjugate continental 
margins of angola and brazil, 4:11656 
ATLANTIC OCEAN/WATER POLLUTION 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
ATMOSPHERIC PRECIPITATIONS/DATA ACQUISITION 
SYSTEMS 
METER-ORNL precipitation network: from design to data 
analysis (For measurement of precipitation responses to cooling 
tower plumes at Bowen Electric Generating Plant in Georgia), 
4:11496 (ORNL/TM-6523) 
ATMOSPHERIC PRECIPITATIONS/GEOCHEMISTRY 
Geochemical investigations on atmospheric precipitation in a 
medium-sized city (Goettingen, F.R.G.), 4:11491 
ATMOSPHERIC PRECIPITATIONS/MONITORING 
METER-ORNL precipitation network: from design to data 
analysis (For measurement of precipitation responses to cooling 
tower plumes at Bowen Electric Generating Plant in Georgia), 
4:11496 (ORNL/TM-6523) 
ATMOSPHERIC PRECIPITATIONS/SAMPLING 
Regional Baseline Station, Chester, New Jersey, 4:11476 (EML- 
347) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPON. 
ATOM-MOLECULE COLLISIONS/IONIZATION 
— ionization between cesium and water, 4:11716 
Ss 


(Anticipated transients without scram.) 
ATWS/REVIEWS 
Anticipated transients without scram for light water reactors. 
peg 2. Appendices. Technical staff report, 4:10684 (PB- 
85) 
AUDITORY ORGANS/BIOLOGICAL STRESS 
New decision criteria for risk of damage to hearing from noise, 
and their application in the mining industry, 4:9574 
AURORAE/CHARGED-PARTICLE PRECIPITATION 
The effects of geomagnetic field aligned potential differences on 
precipitating magnetospheric particles. Interim report, 4:11704 
(AD-A-053844) 
AURORAE/PARTICLE KINEMATICS 
Auroral data analysis. Scientific report No. 2, 1 August 1976-31 
July 1977, 4:11699 (AD-A-053262) 
AURORAL ELECTROJETS 
See ELECTROJETS 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTENITIC STEELS/PHYSICAL RADIATION EFFECTS 
Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys, 4:10424 
AUSTENITIC STEELS/SWELLING 
Influence of alloy constitution on the swelling of austenitic 
stainless steels and nickel based alloys, 4:10414 
AUSTRALIA 
See also SOUTH AUSTRALIA 
VICTORIA 
AUSTRALIA/COAL INDUSTRY 
Coal slurry pipelines: development, economics, and application, 
4:9550 (CONF-7608 122-) 
AUSTRALIA/COAL LIQUEFACTION 
Flash pyrolysis: a progress report, 4:9458 
AUSTRALIA/FOSSIL FUELS 
Prospects for hydrocarbons from plants, 4:9887 (CONF-7608 122-) 
Role of transportation in the effective use of hydrocarbons, 4:9549 
(CONF-7608 122-) 
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AUSTRALIA/OIL SHALE INDUSTRY 

Oil shale as a source of hydrocarbons in Australia, 4:9697 (CONF- 

7608 122-) 
AUSTRALIA/PETROLEUM INDUSTRY 

Energy conservation in the petroleum industry, 4:9610 (CONF- 
7608 122-) 

AUSTRALIA/RESOURCE DEVELOPMENT 

Materials supply and demand problems and related near- and long- 
term issues as seen by relatively developed resource-rich 
nations, 4:10832 

AUSTRALIA/SYNTHETIC FUELS 
Prospects for hydrocarbons from plants, 4:9887 (CONF-7608122-) 
AUSTRALIA/URANIUM RESERVES 

Australian uranium reserves: their influence on world energy 

crisis, 4:9722 
AUTOMOBILE INDUSTRY/ECONOMIC GROWTH 

Impact of environmental, energy, and safety regulations and of 
emerging market factors upon the United States sector of the 
North American automotive industry, 4:10814 (PB-278991) 

AUTOMOBILES/ACCIDENTS 

Empirical crash injury modeling and vehicle-size mix. Technical 

report, 4:10919 (PB-282103) 
AUTOMOBILES/CATALYTIC CONVERTERS 

Gaseous, particulate, and sulfur-related emissions from non- 
catalyst and catalyst equipped vehicles. Report for November 
1974-November 1975, 4:10995 (PB-276601) 

AUTOMOBILES/DIMENSIONS 
Prediction of vehicle reference frontal area, 4:10993 (PB-276541) 
AUTOMOBILES/ENERGY CONSUMPTION 

Computer-based resource accounting model for generating 
aggregate resource impacts of alternative automobile 
technologies. Volume I. Fleet attributes model. Final report, 
July-November 1977, 4:10867 (PB-279671) 

AUTOMOBILES/EXHAUST GASES 

Gaseous, particulate, and sulfur-related emissions from non- 
catalyst and catalyst equipped vehicles. Report for November 
1974-November 1975, 4:10995 (PB-276601) 

Research safety vehicle, Phase II. Volume I. Executive summary. 
Final report jul 75-dec 76, 4:10965 (PB-278385) 

AUTOMOBILES/FLYWHEELS 

Composite materials in automotive energy storage systems, 
4:10991 (UCRL-81239) 

Critical speeds and natural frequencies of rim-type composite- 
material flywheels, 4:10992 (SAND-78-7049) 

AUTOMOBILES/FUEL CONSUMPTION 

Empirical crash injury modeling and vehicle-size mix. Technical 
report, 4:10919 (PB-282103) 

Maintenance comparison on FMVSS No. 121 configured vehicles 
versus non-121 configured vehicles. Final report, 4:10917 (PB- 
278993) 

AUTOMOBILES/FUEL ECONOMY 

Field evaluation of miles-per-gallon meters. Final report, 4:10916 
(PB-276646) 

Research safety vehicle, Phase II. Volume I. Executive summary. 
Final report jul 75-dec 76, 4:10965 (PB-278385) 

AUTOMOBILES/GOVERNMENT POLICIES 

Inducing the development and adoption of socially efficient 
automotive technology. Final report, January-June 1977, 
4:10816 (PB-279454) 

AUTOMOBILES/LEAD-ACID BATTERIES 

Auto manufacturers’ overview of the battery market, 4:10798 

(CONF-770490-) 
AUTOMOBILES/MAINTENANCE 

Maintenance comparison on FMVSS No. 121 configured vehicles 
versus non-121 configured vehicles. Final report, 4:10917 (PB- 
278993) 

AUTOMOBILES/MANUFACTURING 

Computer-based resource accounting model for generating 
aggregate resource impacts of alternative automobile 
technologies. Volume I. Fleet attributes model. Final report, 
July-November 1977, 4:10867 (PB-279671) 

AUTOMOBILES/MARKET 

Impact of environmental, energy, and safety regulations and of 
emerging market factors upon the United States sector of the 
North American automotive industry, 4:10814 (PB-278991) 

AUTOMOBILES/RECYCLING 

Report of workshop on conservation and recycling (From joint 

NAE-NAS symposium on materials), 4:10835 
AUTOMOBILES/SAFETY ENGINEERING 
Research safety vehicle, Phase II. Volume I. Executive summary. 
Final report jul 75-dec 76, 4:10965 (PB-278385) 
AUTOMOBILES/SPECIFICATIONS 
Basic requirements for urban cars, 4:10968 
AUTOMOBILES/TECHNOLOGY ASSESSMENT 

Computer-based resource accounting model for generating 

aggregate resource impacts of alternative automobile 
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technologies. Volume I. Fleet attributes model. Final report, 
July-November 1977, 4:10867 (PB-279671) 

Inducing the development and adoption of socially efficient 
automotive technology. Final report, January-June 1977, 
4:10816 (PB-279454) 

AUTOMOTIVE FUELS/ANTIKNOCK RATINGS 

Methanol-gasoline blends as motor fuel, 4:9900 (CONF-7608122-) 

AUTOMOTIVE FUELS/ECONOMICS 

Use of alternative fuels in highway vehicles: the relevance of U.S. 

energy flows, 4:10920 (UCRL-52558) 
AVR REACTOR/PERFORMANCE 

10 years of current generation in the AVR reactor. The high- 
temperature pebble-bed reactor - a hot tip for our future, 
4:10293 

AVR REACTOR/REACTOR OPERATION 

10 years of power generation by the AVR reactor. 
Accomplishments of the pebble-bed high-temperature reactor, 
4:10296 

AZIDES/BIOLOGICAL EFFECTS 

Mutagenic effectiveness and efficiency of sodium azide versus 
ethyl methanesulfonate in maize: induction of somatic mutations 
at the yg locus by treatment of seeds differing in metabolic 
state and cell population, 4:11545 


BACKFILLING/MATHEMATICAL MODELS 
Natural backfilling of pipeline trenches (Theoretical analysis), 
4:11311 
BACTERIA 
See also ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
BACTERIA/BIOCHEMICAL REACTION KINETICS 
Fermentation of cellulose by Ruminococcus flavefaciens in the 
presence and absence of methanobacterium ruminantium, 
4:11558 
BACTERIA/CLASSIFICATION 
Growth of desulfovibrio in lactate or ethanol media low in sulfate 
in association with H-utilizing methanogenic bacteria, 4:11560 
BACTERIA/GROWTH 
Moisture effects on inactivation and growth of bacteria and fungi 
in sludges, 4:11568 (SAND-78-1304C) 
BACTERIA/METABOLISM 
Acetic acid from Hz and CO. Formation of acetate by cell 
extracts of acetobacterium woodii, 4:11561 
Growth of desulfovibrio in lactate or ethanol media low in sulfate 
in association with Ho-utilizing methanogenic bacteria, 4:11560 
BACTERIA/PHOTOCHEMICAL REACTIONS 
Bacteriorhodopsin dependent energy converting system in 
halobacteria, 4:9988 (CONF-7705123-) 
BACTERIA/RADIOMETRIC ANALYSIS 
Common blood bank contaminants evaluated by the Bactec 
radiometric system. Report for February 1976 - June 1977, 
4:11549 (AD-A-051762) 
BACTERIA/RADIOSENSITIVITY 
Pathogen reduction in sludges by irradiation, 4:11569 (SAND-78- 
1957C) 
BACTERIA/SYNERGISM 
Growth of desulfovibrio in lactate or ethanol media low in sulfate 
in association with H-utilizing methanogenic bacteria, 4:11560 
BAG MODEL/NUCLEON-NUCLEON INTERACTIONS 
Quark models of the nuclear force (Review), 4:11727 (SLAC- 
PUB-2156) 
BARGES 
See also SHIPS 
BARGES/CRANES 
Design, construction and workability of a semi-submersible 
derrick barge with 2,000 tons revolving crane, 4:11389 
BARGES/DESIGN 
Design, construction and workability of a semi-submersible 
derrick barge with 2,000 tons revolving crane, 4:11389 
Resistance of offshore barges and required tug horsepower, 
4:11403 
BARGES/PERFORMANCE 
Prediction of weather downtime for derrick barges, 4:11336 
Resistance of offshore barges and required tug horsepower, 
4:11403 
BARGES/STABILITY 
Procedure for evaluating the stability of a barge transporting a 
large offshore structure (NSC/Tow System: tow/weight; tow/ 
stability; tow/action; tow/stress), 4:11401 


BEHAVIOR/NEUROLOGY 


BARIUM SULFATES/PRECIPITATION 
Experience in scale control with East Mesa geothermal brine. 
Paper No. SPE 6605, 4:10122 
BARIUM SULFATES/SOLUBILITY 
Experience in scale control with East Mesa geothermal brine. 
Paper No. SPE 6605, 4:10122 
BARNWELL FUEL PROCESSING PLANT/SPENT FUEL 
STORAGE 
Evaluation of Federal support of the Barnwell reprocessing plant 
and the Department of Energy’s spent fuel storage policy, 
4:9769 (EMD-78-97) 
BARSEBAECK-1 REACTOR/DISTRICT HEATING 
Sydvaerme project: district heating from the Barsebeck nuclear 
power plant, 4:10468 
BARYON REACTIONS/LECTURES 
Baryon-antibaryon systems (Molecular states, bound and resonant 
anti-B B states, many-body systems), 4:11725 (BNL-25074) 
BARYON-BARYON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
BARYON-BARYON INTERACTIONS/LECTURES 
Baryon-antibaryon systems (Molecular states, bound and resonant 
anti-B B states, many-body systems), 4:11725 (BNL-25074) 
BARYONIUM 
Baryon-antibaryon systems (Molecular states, bound and resonant 
anti-B B states, many-body systems), 4:11725 (BNL-25074) 
BASALT/GEOLOGIC DEPOSITS 
Hydrologic bibliography of the Columbia River basalts in 
Washington, 4:11602 (RHO-BWI-C-14) 
BASALT/HYDROTHERMAL ALTERATION 
Hanford and Columbia River Basin Basalts: x-ray characterization 
before and after hydrothermal treatment, 4:9824 (RHO-BWI-C- 


17) 
BASALT/ROCK MECHANICS 
Rock mechanics methods and in situ heater tests for design of a 
nuclear waste repository in basalt, 4:9825 (RHO-BWI-LD-2) 
BASALT/SAMPLE PREPARATION 
Preparation of standard Umtanum sample by Battelle Northwest 
Laboratories, 4:11649 (RHO-BWI-LD-3) 
BASALT/SAMPLING 
Preparation of standard Umtanum sample by Battelle Northvest 
Laboratories, 4:11649 (RHO-BWI-LD-3) 
BASALT/STRATIGRAPHY 
Hole history: rotary hole DC-5 (Hanford Reservation basalt 
deposits), 4:11600 (RHO-BWI-C-7) 
Hole history: core hole DC-11 (Hanford Reservation basalt 
deposits), 4:11601 (RHO-BWI-C-9) 
BASALT/THERMODYNAMIC PROPERTIES 
Rock mechanics methods and in situ heater tests for design of a 
nuclear waste repository in basalt, 4:9825 (RHO-BWI-LD-2) 
BASALT/X-RAY FLUORESCENCE ANALYSIS 
Preparation of standard Umtanum sample by Battelle Northwest 
Laboratories, 4:11649 (RHO-BWI-LD-3) 
BASEDOW’S DISEASE 
See HYPERTHYROIDISM 
BATCH CULTURE/MATHEMATICAL MODELS 
Functional representation of yeast batch-culture systems, 4:11555 
BATHYMETRY/AERIAL MONITORING 
Bathymetric mapping with Landsat: a practical approach, 4:11642 
BATHYMETRY/DATA ACQUISITION SYSTEMS 
Coastal bathymetric and charting digital data base, 4:11630 
BATHYMETRY/MEASURING INSTRUMENTS 
Fine grained deep ocean survey techniques, 4:11631 
Recent developments in automated hydrographic and bathymetric 
survey systems in the national ocean survey, 4:11661 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM INJECTION HEATING 
Modulated electron beam heating of a contact ionized lithium 
plasma in a mirror machine, 4:11783 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
Sideband instability, 4:11880 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Electron beam excitation of potential oscillations in a plasma 
narrow waveguide with a metal screen, 4:11898 
Excitation of finite amplitude regular transverse plasma 
oscillations by a bounded relativistic electron beam, 4:11896 
BEAM-PLASMA SYSTEMS/RELAXATION LOSSES 
Relaxation of an ion beam moving transverse a magnetic field in a 
plasma, 4:11813 
BEARINGS/PERFORMANCE TESTING 
Program to develop improved downhole drilling motors. Semi- 
annual report, 4:10113 (TID-28687) 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/NEUROLOGY 
Brain plasticity, memory, and aging: a discussion, 4:11537 (LBL- 
8127) 





BELOYARSK-3 REACTOR/SPECIFICATIONS 


BELOYARSK-3 REACTOR/SPECIFICATIONS 
Construction of Soviet fast reactor BN-600, 4:10378 
BENTONITE/MECHANICAL PROPERTIES 
Influence of cementation on the deformation properties of 
bentonite/quartz buffer substance, 4:9814 (KBS-TR-14) 
BENTONITE/PHYSICAL PROPERTIES 
Required physical and mechanical properties of buffer masses, 
4:9815 (KBS-TR-33) 
BENZALDEHYDE/ELECTRONIC STRUCTURE 
Photochemistry of weakly bound Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 ; 
BENZALDEHYDE/PHOTOCHEMISTRY 
Photochemistry of weakly bound Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 
BENZENE/AGGLOMERATION 
Study of the micelle formation and the effect of additives on this 
process in reversed micellar systems by positron annihilation 
techniques, 4:11149 
BENZENE/CHEMICAL PROPERTIES 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
BENZENE/OSCILLATOR STRENGTHS 
Generalized oscillator strength for the transition A ~ 'B/sup 2u/ 
X~A/sub 1g/ in benzene at initial kinetic energies 400 eV and 
500 eV, 4:11158 
BENZENE/PHOTOCHEMICAL REACTIONS 
Structural and dynamic studies of materials possessing high energy 
content. Final report, 1 September 1973-31 October 1977, 
4:11224 (AD-A-052936) 
BENZENE/THERMODYNAMIC PROPERTIES 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
BENZOPHENONE/PHOTOLYSIS 
Radiationless deactivation of benzophenone triplets in aromatic 
solvents. Characterization of transient intermediates in the 
presence of diphenyl ether, 4:11167 
BERING SEA/AQUATIC ECOSYSTEMS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Technical progress report, | January-31 August 1978, 
4:11514 (COO-4706-4) 
BERYL/INCLUSIONS 
Excess argon in gas-liquid inclusions from minerals and rocks, 
:11608 


BERYLLIUM/COMPTON EFFECT 
Improved calculations of x-ray and inelastic-electron scattering 
Compton profiles. Semiannual progress report, 4:11712 (AD-A- 
049513) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA PARTICLES 
The status and quality of radiation measurements for air. Interim 
report 1973-1975, 4:11495 (PB-276813) 
BEVALAC 
Relativistic heavy ion research at Berkeley, 4:11728 
BEZNAU-1 REACTOR/PRESSURE VESSELS 
Scope and results of the reactor vessel radiation surveillance 
program of the Nuclear Power Plant Beznau I, 4:10245 (IAEA- 
202) 
BIBLIS-A REACTOR/REACTOR CONTROL SYSTEMS 
Data sheet to reactor control No. 10. Biblis A reactor, 4:10568 
BI-GAS PROCESS/COMPARATIVE EVALUATIONS 
Factored estimates for eastern coal commercial concepts. Interim 
report. Series No. IV: B-2, 4:9407 (FE-2240-31(Exec.Summ.)) 
BIOCONVERSION/TECHNOLOGY ASSESSMENT 
Solar ow its technologies and applications, 4:9918 (BNL- 
24832) 
BIOGAS PROCESS 
Anaerobic digestion with liberated enzyme biomass fractions 
(Patent), 4:9897 
BIOLOGICAL SHIELDS 
Containment vessel of reactor (Patent; BWR), 4:10774 
BIOLOGICAL STRESS/MEASURING METHODS 
Development of an automated stress/duress detection system. 
Phase I: Technical and physiological studies. Final report (Use 
of individual tape recorders as interim monitors), 4:11538 
(SAND-78-7015) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
PLANTS 
SEAWEEDS 
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WOOD 
WOOD WASTES 
BIOMASS/ANAEROBIC DIGESTION 

Anaerobic digestion with liberated enzyme biomass fractions 
(Patent), 4:9897 

Microbial interspecies relationships in methane fermentation, 
4:9888 (CONF-7705123-) 

BIOMASS/USES 
Products of photosynthesis as raw material for the chemical 
industry, 4:9977 (CONF-7705123-) 
BIOMASS PLANTATIONS/ECONOMICS 
Silvicultural biomass plantations, 4:9974 (CONF-7705123-) 
BIOMASS PLANTATIONS/FEASIBILITY STUDIES 
Ocean food and energy farm project, 4:9980 (CONF-7705123-) 
Village and farm energy systems, 4:9982 (CONF-7705123-) 
BIOMEDICAL RADIOGRAPHY/DOSIMETRY 

Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974-1976 (246 
abstracts), 4:11552 (NTIS/PS-78/0456) 

Radiodiagnostic agents and techniques. Volume 3. 1977-April, 
1978 (a bibliography with abstracts). Report for 1977-April 1978 
(128 abstracts), 4:11553 (NTIS/PS-78/0457) 

BIOMEDICAL RADIOGRAPHY/RADIATION DOSES 

NEXT - instruction manual, 4:11572 (N-78-18889) 

BIOTITE/ISOTOPE RATIO 
Measuring the isotopic composition of calcium, 4:11605 
BIRDS/DATA COMPILATION 

Distribution of marine birds on Georges Bank and adjacent 
waters. Technical progress report, 1 January-31 August 1978, 
4:11514 (COO-4706-4) 

BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 
See HDEHP 
BISMUTH 207/TISSUE DISTRIBUTION 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 
COAL TAR 
BITUMENS/DENITRIFICATION 

Catalytic hydrodenitrogenation of basic and non-basic nitrogen 
compounds in athabasca bitumen distillates, 4:9712 

Denitrogenation of syncrude (Patent), 4:9711 

BITUMINOUS COAL/CHEMICAL COMPOSITION 

Pyrolysis reactions and char properties of selected bituminous 

coals, 4:9462 (SAND-78-0941) 
BITUMINOUS COAL/PYROLYSIS 
Pyrolysis reactions and char properties of selected bituminous 
coals, 4:9462 (SAND-78-0941) 
BITUMINOUS MATERIALS 
See also KEROGEN 
OIL SANDS 
OIL SHALES 
BITUMINOUS MATERIALS/USES 

Bituminization process of radioactive liquid wastes by domestic 
bitumen. Final report, 1 June 1974-10 September 1977, 4:9790 
(IAEA-R-1501-F) 

BLACK LIQUIDS/ABSORPTIVITY 

Development of a cost-effective and high efficiency low 
temperature non-concentrating black liquid collector. Interim 
report, 4:10055 (TID-28680) 

BLACK NICKEL/ELECTROPLATING 

Some experimental results on selective absorbing surfaces for low 

temperature solar collectors, 4:10053 (N-78-14686) 
BLACK NICKEL/OPTICAL PROPERTIES 

Some experimental results on selective absorbing surfaces for low 

temperature solar collectors, 4:10053 (N-78-14686) 
BLACK SEA/NATURAL RADIOACTIVITY 

Regularities in uranium, ionium, radium and thorium distribution 

in the basins of the Black and Azov seas, 4:9726 
BLACK SHALES/CHEMICAL PROPERTIES 

Chemical and physical properties of Michigan Antrim shale, 
4:9713 (METC/SP-78/6(Vol.1)) 

BLACK SHALES/EXPLOSIVE FRACTURING 

Rationale for shale well stimulation, 4:9687 (METC/SP-78/ 
6(Vol.1)) 

BLACK SHALES/GEOLOGIC STRUCTURES 

Division of black Ohio Shale in eastern Kentucky (Three Lick 
Bed), 4:9671 

BLACK SHALES/HYDRAULIC FRACTURING 

Hydraulic fracture modeling for the Eastern Gas Shales Program, 
4:9688 (METC/SP-78/6(Vol.1)) 

Investigation of hydraulic fracturing technology in the Devonian 
Shale, 4:9686 (METC/SP-78/6(Vol.1)) 

Rationale for shale well stimulation, 4:9687 (METC/SP-78/ 
6(Vol.1)) 
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BLACK SHALES/PETROLOGY 

Petrographic characteristics for distinguishing gas-productive 
Devonian Shale from non-productive shale, 4:9664 (METC/SP- 
78/6(Vol.1)) 

BLACK SHALES/PHYSICAL PROPERTIES 

Chemical and physical properties of Michigan Antrim shale, 
4:9713 (METC/SP-78/6(Vol.1)) 

BLACK SHALES/SORPTIVE PROPERTIES 

Use of internal surface area and high-pressure methane sorption 
data to estimate capacity for gas production from the New 
Albany Shale Group, 4:9668 (METC/SP-78/6(Vol.1)) 

BLACK SHALES/STRATIGRAPHY 

Thickness, extent of and gas occurrences in Upper and Middle 
Devonian black shales of New York, 4:9667 (METC/SP-78/ 
6(Vol.1)) 

BLACKOUTS/ECONOMIC IMPACT 

Impact assessment of the 1977 New York City blackout. Final 

report, 4:10865 (HCP/T5103-01) 
BLACKOUTS/SOCIAL IMPACT 

Impact assessment of the 1977 New York City blackout. Final 

report, 4:10865 (HCP/T5103-01) 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLASTS 

See EXPLOSIONS 
BLEACHING/ENVIRONMENTAL EFFECTS 

Chlorine bleaches: a significant long term source of mercury 
pollution, 4:11520 

BLOOD/CONTAMINATION 

Common blood bank contaminants evaluated by the Bactec 
radiometric system. Report for February 1976 - June 1977, 
4:11549 (AD-A-051762) 

BLOWDOWN 

New mixed flow cluster dryout correlation for pressures in the 
range 0.6-15.5 MN/m? (90-2250 psia) - for use in a transient 
blowdown code, 4:10750 

BLOWDOWN/COMPUTER CODES 

REPMEP: RELAP Plot/Restart Tape Merge Program, 4:10676 

(NUREG/CR-0355) 
BLOWDOWN/CRITICAL FLOW 

Critical flow phenomenon with reference to two-phase flow and 

nuclear reactor systems, 4:10762 
BLOWDOWN/FLOW RATE 

Determination of mass flow rate and quality using a turbine meter 

and a venturi, 4:10734 
BLOWDOWN/HEAT TRANSFER 

Blowdown heat transfer and transient boiling transition in BWR’s, 
4:10761 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-1 (baseline test series) (PWR), 4:10671 
(NUREG/CR-0281) 

PWR blowdown heat transfer, 4:10755 

BLOWDOWN/HYDRAULICS 

Thermo-hydraulic behaviour of fluid in pressure vessel during 

blowdown, 4:10743 
BLOWDOWN/HYDRODYNAMICS 

Blowdown into full-pressure containment, 4:10741 

Fluid-structure response of a pressurized water reactor core barrel 
during blowdown, 4:10670 (NUREG/CR-0264) 

BLOWDOWN/MATHEMATICAL MODELS 

Code development and analysis program. RELAP4/MOD7 

(Version 2): user's manual, 4:10640 (CDAP-TR-78-036) 
BLOWDOWN/SIMULATION 

Heat transfer considerations for PBF first nuclear blowdown 
(PWR), 4:10649 (CONF-781105-9) 

Project Description: ORNL PWR Blowdown Heat Transfer 
Separate-Effects Program, Thermal-Hydraulic Test Facility 
(THTFP), 4:10667 (NUREG/CR-0104) 

BLOWOUT PREVENTERS/CONTROL SYSTEMS 

Approach to acoustic emergency BOP control, 4:11386 

BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BODY BURDEN/COMPUTER CALCULATIONS 
History of PUQFUA: plutonium body burden (Q) from urine 
assays, 4:11582 (LA-7403-H) 
BODY FLUIDS 
See also MILK 
URINE 
BODY FLUIDS/CYTOLOGY 

Uranium miner lung cancer study. Progress report for period, July 
1, 1977-July 1 1978, 4:11581 (COO-1826-44) 

BOHUNICE A-1 REACTOR/FAILED ELEMENT DETECTION 

Locating fuel element canning defects in the reactor KS-150, 
4:10324 

BOHUNICE A-1 REACTOR/FUEL ASSEMBLIES 

Long-term testing of reserve variant R II-U of improved A-1 fuel 

element, 4:10317 


BONE TISSUES/MINERALS 


BOHUNICE A-1 REACTOR/FUEL PINS 
Long-term testing of reserve variant R II-U of improved A-1 fuel 
element, 4:10317 
Nondestructive method of burn-up control, 4:10316 
BOHUNICE A-1 REACTOR/PRESSURE TUBES 
Evaluation of surveillance specimens and in-service inspection of 
tubes of A-1 reactor heavy water calandria, 4:10310 (I[AEA-202) 
BOHUNICE A-1 REACTOR/PRESSURE VESSELS 
Surveillance programmes prepared and carried out during 
production and exploitation of the A-1 nuclear reactor pressure 
vessel, 4:10311 (IAEA-202) 
BOHUNICE A-1 REACTOR/SHIELDING 
Neutron and gamma-ray spectra measurement on the model of the 
KS-150 reactor radial shielding, 4:10315 
BOILERS/ASHES 
Coal and ash analyses, uses and values: coal consist, 4:9473 
(CONF-780485-3) 
BOILERS/CONTROL EQUIPMENT 
Computer implementation of dampers for draft control studies, 
4:10151 
BOILERS/CORROSION 
Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 
BOILERS/DESIGN 
HTW heating system having an electrode steam boiler as the 
direct source of HT W (Patent), 4:10889 
Latest equipment and design for new coal fired plants and 
conversions to increase fuel flexibility, 4:11283 (CONF-780485- 
2) 
BOILERS/FOULING 
Coal and ash analyses, uses and values: coal consist, 4:9473 
(CONF-780485-3) 
Latest equipment and design for new coal fired plants and 
conversions to increase fuel flexibility, 4:11283 (CONF-780485- 


2) 
BOILERS/FUEL SUBSTITUTION 
Economic analysis of wood- or bark-fired systems. General 
technical report, 4:10929 (AD-A-052208) 
Furnace implosion control: a model study and field test, River 
Rouge Unit No. 3, 4:10150 
BOILERS/GAS FLOW 
Computer implementation of dampers for draft control studies, 
4:10151 
BOILERS/IMPLOSIONS 
Furnace implosion control: a model study and field test, River 
Rouge Unit No. 3, 4:10150 
BOILERS/MATHEMATICAL MODELS 
Modular modeling of boilers, 4:10149 
BOILERS/OPERATION 
Computer implementation of dampers for draft control studies, 
4:10151 
How pulverized coal-fired boilers work, 4:10148 
HTW heating system having an electrode steam boiler as the 
direct source of HTW (Patent), 4:10889 
BOILERS/PERFORMANCE 
Firing of raw brown coal using swirl burners in a power station 
boiler, 4:9558 (CONF-7608122-) 
Fluid dynamics applied to the improvement of power station 
boiler performance, 4:10129 (CONF-7608122-) 
Potassium vapor topping cycle gas-fired boiler water test, 4:10138 
(ORNL/TM-6579) 
BOILERS/PERFORMANCE TESTING 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
BOILERS/RETROFITTING 
Latest equipment and design for new coal fired plants and 
conversions to increase fuel flexibility, 4:11283 (CONF-780485- 


2) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLOMETERS/TIME RESOLUTION 
Bolometer with high time resolution for investigation of energy 
losses in tokamaks, 4:11787 
BOLTS 
See FASTENERS 
BONE MARROW/ERYTHROPOIESIS 
Cell kinetics in the erythroid compartment of guinea pig bone 
marrow: a model based on *H-TdR studies, 4:11543 
BONE TISSUES/MEASURING METHODS 
Method and system for in vivo measurement of bone tissue using a 
two level energy source (Patent), 4:11548 
BONE TISSUES/MINERALS 
Comparison of total-body calcium with radiographic and photon 
absorptiometry measurement of appendicular bone mineral 
content (Comparison of findings in patients with primary 





BONE TISSUES/OSTEODENSITOMETRY 


osteoporosis and healthy marathon runners), 4:11550 (BNL- 


24459) 
BONE TISSUES/OSTEODENSITOMETRY 
Comparison of total-body calcium with radiographic and photon 
absorptiometry measurement of appendicular bone mineral 
content (Comparison of findings in patients with primary 
osteoporosis and healthy marathon runners), 4:11550 (BNL- 


24459) 
BONE TISSUES/PHOTON TRANSMISSION SCANNING 
Comparison of total-body calcium with radiographic and photon 
absorptiometry measurement of appendicular bone mineral 
content (Comparison of findings in patients with primary 
osteoporosis and healthy marathon runners), 4:11550 (BNL- 
24459) 
BOP 
See BLOWOUT PREVENTERS 
BOR-60 REACTOR/FUEL CANS 
Electron-microscopy of fuel claddings from O0Cr16NilS5Mo3Nb 
stainless steel irradiated in the Reactor BOR-60 to burn-up 6.12 
and 10.8%, 4:10419 
BOREHOLES/CLEANING 
Well-cleaning process using viscosified surfactant solutions 
(Patent; for use as drilling fluid, fracturing fluid, and flooding 
fluid), 4:9589 
BORIDES/ELECTRIC CONDUCTIVITY 
A metallurgical approach to high temperature superconductivity. 
Final report, 1 October 1976-31 December 1977 (XRh,B,), 
4:11100 (AD-A-051923) 
BORIDES/TRANSITION TEMPERATURE 
A metallurgical approach to high temperature superconductivity. 
Final report, 1 October 1976-31 December 1977 (XRh,B,), 
4:11100 (AD-A-051923) 
BORON/BIBLIOGRAPHIES 
Boron-reinforced composites. Volume 2. 1976-April, 1978 (a 
bibliography with abstracts). Report for 1976-April 1978, 
4:11102 (NTIS/PS-78/0357) 
BORON/FABRICATION 
Impact-resistant boron/aluminum composites for large fan blades, 
4:11101 (N-78-14099) 
BORON/IMPACT STRENGTH 
Impact-resistant boron/aluminum composites for large fan blades, 
4:11101 (N-78-14099) 
BORON 10/ISOTOPE SEPARATION 
Method for separating boron isotopes (Patent), 4:9852 
BORON 11/ISOTOPE SEPARATION 
Method for separating boron isotopes (Patent), 4:9852 
BORON ALLOYS/CORROSION 
Investigating localized corrosion and sputtering feasibility of 
amorphous chromium-containing alloys. Interim technical 
report, 1 May 1977-30 April 1978, 4:11067 (AD-A-053581) 
BORON FLUORIDES/CATALYTIC EFFECTS 
Radiation-induced cationic polymerization of isobutylene-isopene 
systems: advantages and disadvantages compared to catalytic 
initiation, 4:11180 
BORON HYDRIDES/THERMONUCLEAR REACTIONS 
Chemistry in lasers. XII. Energy release considerations with 
—_ emphasis on nuclear fusion of isotopic boron hydrides, 
4:11936 
BRAIN/BEHAVIOR 
Brain —_—- memory, and aging: a discussion, 4:11537 (LBL- 
812 


BRAZIL/AERIAL SURVEYING 
Application of remote sensing to geothermal anomaly mapping in 
the Caldas Novas County. M.S. Thesis, 4:10073 (N-78-14610) 
BRAZIL/COAL INDUSTRY 
Coal utilisation and research in Brazil, 4:9570 
BRAZIL/COASTAL REGIONS 
Stratigraphic and structural framework of the foz do amazonas 
basin, 4:11616 
BRAZIL/CONTINENTAL SHELF 
Stratigraphic and structural framework of the foz do amazonas 
basin, 4:11616 
BRAZIL/GEOPHYSICAL SURVEYS 
Stratigraphic and structural framework of the foz do amazonas 
basin, 4:11616 
BRAZIL/GEOTHERMAL EXPLORATION 
Application of remote sensing to geothermal anomaly mapping in 
the Caldas Novas County. M.S. Thesis, 4:10073 (N-78-14610) 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS/COST 
Economic impact of using refractory metals for fusion reactors 
(V--20 Ti, Nb--1 Zr, Ti--6242 S, 316 SS, TZM), 4:11954 (DOE/ 
ET-0058-1) 
BREEDING BLANKETS/RADIOACTIVATION 
Transmutation and activation of stainless steel 316 SS in a thermal 
fusion reactor blanket, 4:11962 (HMI-B-212) 
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BRINES/CHEMICAL REACTION KINETICS 
Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 
Scale prediction in geothermal operations: state of the art. Paper 
No. SPE 6593, 4:10118 
BRINES/CORROSIVE EFFECTS 
Down-hole corrosion in a Salton Sea geothermal well. Paper No. 
SPE 6613, 4:10121 
Geothermal energy. Part 2. Corrosion and equipment. Volume 3. 
May 1976-July 1978 (citations from the NTIS data base). Report 
for May 1976-July 1978, 4:10116 (NTIS/PS-78/0665) 
Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 
Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592, 4:10117 
BRINES/DESALINATION 
Experience in scale control with East Mesa geothermal brine. 
Paper No. SPE 6605, 4:10122 
BRINES/EQUILIBRIUM 
Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592, 4:10117 
BRINES/GEOCHEMISTRY 
Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592, 4:10117 
BRINES/MARINE DISPOSAL 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
BRINES/PHASE STUDIES 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
BRINES/SCALING 
Experience in scale control with East Mesa geothermal brine. 
Paper No. SPE 6605, 4:10122 
Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 
Scale prediction in geothermal operations: state of the art. Paper 
No. SPE 6593, 4:10118 
Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 
Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592, 4:10117 
BRINES/SOLUBILITY 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
BRINES/SURFACE TENSION 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
BRITISH COLUMBIA/GEOCHEMICAL SURVEYS 
Uranium in alkaline waters - Okanagan area, British Columbia, 
4:9746 
BRITISH COLUMBIA/GEOLOGICAL SURVEYS 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:9747 
BRITISH COLUMBIA/THORIUM ORES 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:9747 
BRITISH COLUMBIA/URANIUM DEPOSITS 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:9747 
BRITISH GAS CORPORATION PROCESS 
See CRG PROCESSES 
BROMINATED ALIPHATIC HYDROCARBONS/PHOTOLYSIS 
Gas phase photolysis of ethyl bromide at 253.7 nm, 4:11165 
BROMINE/ATOM-MOLECULE COLLISIONS 
Production of electronically-excited species by photoselection of 
pathways (POP). Second quarterly report covering May 1, 
1978-July 31, 1978 (H(D) + Bre), 4:11126 (COO-4644-2) 
BROMINE/CHEMICAL REACTIONS 
Gas phase photolysis of ethyl bromide at 253.7 nm, 4:11165 
BROMINE/ECOLOGICAL CONCENTRATION 
Elemental content of tissues and excreta of lambs, goats, and kids 
fed white sweet clover growing on fly ash, 4:11506 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
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BROOKHAVEN AGS/BEAM INJECTION 
Lossless injection with a chopped H™ beam, 4:11427 (BNL-50848) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROWN COAL/COKING 

Production of electrode carbon from brown-coal char and gaseous 

hydrocarbons, 4:9469 (CONF-7608122-) 
BROWN COAL/COMBUSTION KINETICS 

Firing of raw brown coal using swirl burners in a power station 
boiler, 4:9558 (CONF-7608122-) 

BROWN COAL/COMBUSTION PROPERTIES 

Fluid dynamics applied to the improvement of power station 
boiler performance, 4:10129 (CONF-7608 122-) 

BROWN COAL/DEMINERALIZATION 

Demineralized brown coal as an alternative to current 

hydrocarbon resources, 4:9397 (CONF-7608122-) 
BROWN COAL/DRYING 

Continuous dewatering of Victorian brown coal, 4:9551 (CONF- 

7608 122-) 
BROWN COAL/USES 
Future utilization of Victorian brown coal, 4:9383 (CONF- 
7608 122-) 
BRUNO LEUSCHNER-3 REACTOR 
See GREIFSWALD-3 REACTOR 
BRUNO LEUSCHNER-4 REACTOR 
See GREIFSWALD-4 REACTOR 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/NEUTRON REACTIONS 

Analysis of neutrons emitted from 14 MeV neutrons induced 
reactions (ALICE code, global fitting parameters, Blann 
model), 4:11737 (BNL-NCS-24858) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 

GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

BUILDINGS/DESIGN 

Tentative provisions for the development of seismic regulations 
for buildings: a cooperative effort with the design professions, 
building code interests, and the research community. Final 
report, 4:11274 (NBS-SP-510) 

BUILDINGS/ENERGY ANALYSIS 
DOE-1 verification program plan, 4:10870 (LA-7552-MS) 
BUILDINGS/ENERGY CONSERVATION 

Building energy conservation study for the city of Durham, North 
Carolina. Final report, 4:10885 (PB-278721) 

Control and metering systems for energy conservation in 
buildings: emerging communications requirements, 4:10881 
(BNL-24874) 

Energy conservation: buildings. Volume 1, 1964-1976 (a 
bibliography with abstracts). Report for 1964-76, 4:10882 
(NTIS/PS-78/0502) 

Office of Conservation second quarterly report, April-June 1978, 
4:10946 (NP-23420) 

BUILDINGS/HEAT LOSSES 

Air leakage measurement of buildings by an infrasonic method. 

Final report, May 1976-December 1977, 4:10886 (PB-282046) 
BUILDINGS/INFRARED THERMOGRAPHY 

Air leakage measurement of buildings by an infrasonic method. 

Final report, May 1976-December 1977, 4:10886 (PB-282046) 
BUILDINGS/ROOFS 

Combined application process of thermal insulation and built-up 

roofing or waterproofing (Patent), 4:10890 
BUILDINGS/SEISMIC EFFECTS 
Tentative provisions for the development of seismic regulations 
for buildings: a cooperative effort with the design professions, 
building code interests, and the research community. Final 
report, 4:11274 (NBS-SP-510) 
BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BUNKER OILS 

See RESIDUAL FUELS 
BUOYS/DESIGN 

Buoy system for acquiring, processing and telemetering real time 
OCS oceanographic data, 4:11637 

Horizontal spar wave direction monitoring buoy, 4:11658 

Wave direction measurement by a single wave follower buoy, 
4:11657 

BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
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BURNERS/SWIRL FLOW 
Firing of raw brown coal using swirl burners in a power station 
boiler, 4:9558 (CONF-7608122-) 
BURNS/COMPUTER CALCULATIONS 
Thermal model of laser-induced skin damage: computer program 
operator's manual. Final report, September 1976-April 1977, 
4:11593 (AD-A-053416) 
BURNUP 
Investigations for simplifying burn-up calculations, 4:10481 (IKE- 
6-108) 
BURNUP/CALCULATION METHODS 
Development of depletion perturbation theory for coupled 
neutron/nuclide fields, 4:10486 (ORNL/TM-5958) 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/DIESEL ENGINES 
Transit-bus propulsion systems alternate power plant installations. 
Final report, 4:10994 (PB-276612) 
BUSES/ENERGY CONSERVATION 
Large buses and the townobile electric city transit system, 4:10989 
BUSES/GAS TURBINES 
Transit-bus propulsion systems alternate power plant installations. 
Final report, 4:10994 (PB-27661Z) 
BUSES/OPERATION 
Large buses and the townobile electric city transit system, 4:10989 
BUTANE/CHEMICAL REACTION YIELD 
Chemical effects of fission recoils. III. Relaxation times of 
processes leading to ethyl radicals, 4:11174 
BUTANOLS/PHASE STUDIES 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
BUTANOLS/SOLUBILITY 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
BUTANOLS/SURFACE TENSION 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 
RWE-BAYERNWERK REACTOR 
TULLNERFELD REACTOR 
BWR TYPE REACTORS/BLOWDOWN 
Blowdown heat transfer and transient boiling transition in BWR’s, 
4:10761 
New mixed flow cluster dryout correlation for pressures in the 
range 0.6-15.5 MN/m? (90-2250 psia) - for use in a transient 
blowdown code, 4:10750 
REPMEP: RELAP Plot/Restart Tape Merge Program, 4:10676 
(NUREG/CR-0355) 
BWR TYPE REACTORS/CONDENSATION CHAMBERS 
A model for condensation oscillations in a vertical pipe 
discharging steam into a subcooled water pool. Topical report 
October 1977-May 1978, 4:10686 (PB-283043) 
BWR TYPE REACTORS/CONTAINMENT 
Containment vessel for BWR type reactors (Patent), 4:10773 
BWR TYPE REACTORS/CONTAINMENT SHELLS 
Containment vessel of reactor (Patent; BWR), 4:10774 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Cavitation preventive device (Patent), 4:10775 
Preliminary design of a containment to withstand core melt for a 
1300 MWe LWR system, 4:10213 
Vent clearing during a simulated loss-of-coolant accident in Mark 
I boiling-water-reactor pressure-suppression system, 4:10698 
(UCRL-80873) 
BWR TYPE REACTORS/CONTROL ELEMENTS 
Control rod (Patent; BWR), 4:10589 
Control rod (Patent), 4:10594 
BWR TYPE REACTORS/CONTROL ROD DRIVES 
Automatic control rod drive mechanism (Patent; BWR), 4:10596 





BWR TYPE REACTORS/CORE SPRAY SYSTEMS 


Long-term operational experience of a newly-developed control 
rod drive, 4:10587 (RISLEY-Trans-3085) 
BWR TYPE REACTORS/CORE SPRAY SYSTEMS 
Towards an elastic-plastic fracture mechanics predictive capability 
for reactor piping, 4:10211 
BWR TYPE REACTORS/DISTRICT HEATING 
Possibilities of nuclear district heating for the Swiss canton of 
Basle, 4:10469 
Studies relating to central nuclear heat supply systems in the 
United States, 4:10463 
BWR TYPE REACTORS/ECCS 
Internal construction of a reactor (Patent), 4:10776 
BWR TYPE REACTORS/FAILED ELEMENT DETECTION 
Process and device for locating defective nuclear fuel elements 
(Patent; BWR and PWR), 4:10224 
BWR TYPE REACTORS/FEEDWATER 
Feedwater method to a reactor (Patent), 4:10226 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
Coolant leakage prevention mechanism in fuel assemblies (Patent; 
BWR), 4:10235 
Fuel assembly (Patent; BWR), 4:10232 
Fuel assembly (Patent; BWR), 4:10227 
Fuel assembly (Patent; BWR), 4:10229 
Method and apparatus for washing fuel assembly in use (Patent), 
4:10230 
Nuclear fuel assembly with leakage control means (Patent), 
4:10225 
BWR TYPE REACTORS/FUEL CANS 
Modeling of crack growth in oxidized Zircaloy cladding during 
thermal-shock conditions, 4:10205 (NUREG/CR-0136) 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Fuel assembly (Patent; BWR), 4:10231 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Influence of calculated gap closure and fission product inventory 
on FRAP-T4 cladding failure analysis under PCI conditions, 
4:10645 (CONF-781022-23) 
BWR TYPE REACTORS/FUEL ELEMENTS 
Application of the warm water injection method to improve the 
efficiency of in-core wet sipping for leaker detection, 4:10207 
Assessment of fuel concepts, 4:10195 (COO-4066-3) 
Examples of an integrated quality assurance system for LWR fuel 
elements, 4:10234 
Fuel performance improvement program. Quarterly progress 
report, January-March 1978, 4:10196 (COO-4066-6) 
Nuclear fuel element (Patent), 4:10236 
Portable active neutron interrogation system for light-water 
reactor fuel assemblies, 4:10204 (LA-7528-M) 
Quality assurance programme for reload fuel for light-water 
reactors, 4:10233 
BWR TYPE REACTORS/FUEL RODS 
FRAPCON-1: a computer code for the steady state analysis of 
oxide fuel rods, 4:10194 (CDAP-TR-78-032) 
Fuel element clusters for thermal nuclear reactors with burnable 
reactor poisons (Patent), 4:10220 
Irradiation experiments with boiling water reactor fuel rods in the 
Forschungsreaktor 2 at Juelich, 4:10193 (BMFT-FB-K-77-17) 
BWR TYPE REACTORS/INTAKE STRUCTURES 
Intake structure for cooling water to cool power plants (Patent), 
4:10218 
BWR TYPE REACTORS/LOSS OF COOLANT 
Advanced Two-Phase Instrumentation Program quarterly 
progress report, January-March 1978, 4:10678 (NUREG/CR- 
0384) 


Multirod burst test program progress report, April-June 1978, 
4:10679 (NUREG/CR-0398) 

Non-equilibrium aspects of water reactor safety, 4:10764 

Post-CHF heat transfer under forced convective conditions, 
4:10756 

Pump model for two-phase transient flow, 4:10638 (BNL- 
NUREG-24646) 

Reactor Safety Research Programs. Quarterly progress report, 
April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 

Spray cooling heat transfer for a BWR fuel bundle, 4:10763 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly report, 1 September-30 November 1977, 4:10685 (PB- 
281762) 

Vent clearing during a simulated loss-of-coolant accident in Mark 
I boiling-water-reactor pressure-suppression system, 4:10698 
(UCRL-80873) 

BWR TYPE REACTORS/NEUTRON DETECTORS 

Instrument for nuclear reactor (Patent), 4:10221 

Neutron detector device for nuclear reactors (Patent; BWR type 
reactors), 4:10223 

BWR TYPE REACTORS/NUCLEAR FUELS 

Quality data systems, 4:10203 
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BWR TYPE REACTORS/PLUTONIUM RECYCLE 
Significance of plutonium for nuclear power and opposition to its 


use, 4:10190 
BWR TYPE REACTORS/POWER DISTRIBUTION 
Device for the measurement of in-core power distribution (Patent; 
BWR), 4:10228 
BWR TYPE REACTORS/PRESSURE GAGES 
Response time verification of in situ hydraulic pressure sensors in 
a nuclear reactor (Patent), 4:10209 
BWR TYPE REACTORS/PRESSURE VESSELS 
Heavy-Section Steel Technology Program. Quarterly progress 
report, April-June 1978, 4:10673 (NUREG/CR-0310) 
Material surveillance programme of pressure vessel steels in India, 
4:10199 (IAEA-202) 
Present status of surveillance tests for nuclear reactor vessels in 
Japan, 4:10197 (IAEA-202) 
Reactor vessel surveillance present practice and future trends in 
Switzerland, 4:10198 (IAEA-202) 
Reactor vessel material surveillance program, 4:10202 (IAEA-202) 
Research on structural integrity of pressure boundary in light 
water reactor design, 4:10212 
Surveillance as a complement to irradiation embrittlement studies: 
Status and needs, 4:10200 (IAEA-202) 
Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7B, 4:10206 (NUREG/CR-0309) 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Calculation model for predicting concentrations of radioactive 
corrostion products in the primary coolant of boiling water 
reactors, 4:10208 
Device for controlling a recirculation flow in a reactor (Patent; 
BWR), 4:10588 
Research on structural integrity of pressure boundary in lig ht 
water reactor design, 4:10212 
BWR TYPE REACTORS/PUMPS 
Pump model for two-phase transient flow, 4:10638 (BNL- 
NUREG-24646) 
BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Method and apparatus for monitoring instability of a reactor 
(Patent; BWR), 4:10586 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Stress corrosion cracking behavior of stainless steels for nuclear 
reactor coolant pipings in high temperature water, 4:11073 
Towards an elastic-plastic fracture mechanics predictive capability 
for reactor piping, 4:10211 
BWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Instability in current flow in a model of a light water reactor, 
4:10217 
BWR TYPE REACTORS/REACTOR MATERIALS 
Research on structural integrity of pressure boundary in light 
water reactor design, 4:10212 
Stress corrosion cracking behavior of stainless steels for nuclear 
reactor coolant pipings in high temperature water, 4:11073 
BWR TYPE REACTORS/REACTOR NOISE 
Theoretical investigation of the local and the global components 
of the neutron noise field in a boiling water reactor, 4:10214 
BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Environmental qualification test of electrical equipment for BWR 
nuclear power plants, 4:10216 
BWR TYPE REACTORS/REACTOR SAFETY 
Status of boiling water nuclear reactor safety technology, 4:10760 
Thermal and hydraulic aspects of nuclear reactor safety. Volume 
I. Light water reactors, 4:10696 
BWR TYPE REACTORS/REACTOR START-UP 
Start-up practice at a nuclear power station with a boiling water 
reactor, 4:10215 
BWR TYPE REACTORS/SABOTAGE 
Safety and security of nuclear power reactors to acts of sabotage, 
4:10689 (SAND-75-0504) 
BWR TYPE REACTORS/SAFEGUARDS 
Light water reactor safeguards system evaluation, 4:10692 
(SAND-78-0457C) 
BWR TYPE REACTORS/SECURITY 
Light water reactor safeguards system evaluation, 4:10692 
(SAND-78-0457C) 
BWR TYPE REACTORS/SEISMIC EFFECTS 
Analyses of the dynamic behaviour of nuclear facilities under 
external loads. Earthquake loads on the SWR-72 reactor 
building, calculated with the aid of the ASKA finite element 
program system - Documentation, 4:10656 (GRS-2) 
Economic effect of increased seismic load on nuclear power plant 
design and construction costs, 4:10711 
BWR TYPE REACTORS/SOLID FUELS 
Quality assurance programme for reload fuel for light-water 
reactors, 4:10233 
BWR TYPE REACTORS/STACK DISPOSAL 
Measurement and monitoring of gaseous and aerosol-bound 
radioactive discharges. Pt. 1. Measurement and monitoring of 
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radioactive substance releases via the vent stack during routine 
operation. Draft, 4:10447 
BWR TYPE REACTORS/STEAM SYSTEMS 
Isolating valve, especially in main-steam pipes of power plants 
(Patent), 4:10222 
Nuclear reactor power generation (Patent), 4:10246 


Cc 


CABLES/ELASTICITY 
Hawser system design for single point moorings, 4:11340 
CADMIUM/BIOLOGICAL EFFECTS 
Effects of cadmium on chick embryogenesis and some 
comparisons with lead, 4:11590 
CADMIUM/COMPARATIVE EVALUATIONS 
Effects of cadmium on chick embryogenesis and some 
comparisons with lead, 4:11590 
CADMIUM/DIFFUSION 
Impurity diffusion in aluminum, 4:11048 
CADMIUM/TOXICITY 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
CADMIUM/VACANCIES 
Vacancy concentrations in metals, 4:11022 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Cadmium sulfide/copper sulfide heterojunction cell research, 
4:9953 (CONF-771051-) 
Solar cells and photovoltaic devices of INP/CDS (Patent), 4:9966 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Research directed to stable high efficiency cds solar cells. Final 
report 1 January-30 June 1976, 4:9963 (PB-276650) 
CADMIUM SULFIDE SOLAR CELLS/PRODUCTION 
Research directed to stable high efficiency cds solar cells. Final 
report 1 January-30 June 1976, 4:9963 (PB-276650) 
CADMIUM SULFIDE SOLAR CELLS/RESEARCH 
PROGRAMS 
Status of advanced R and D programs, 4:9929 (CONF-770865-) 
CADMIUM SULFIDES/SPUTTERING 
Cadmium sulfide/copper sulfide heterojunction cell research, 
4:9953 (CONF-771051-) 
CADMIUM TELLURIDE SOLAR CELLS/RESEARCH 
PROGRAMS 
Status of advanced R and D programs, 4:9929 (CONF-770865-) 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALANDRIAS 
Calandria tank in a heavy water reactor (Patent), 4:10321 
CALCIUM/ABSORPTION SPECTROSCOPY 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
CALCIUM/ACTIVATION ANALYSIS 
Comparison of total-body calcium with radiographic and photon 
absorptiometry measurement of appendicular bone mineral 
content (Comparison of findings in patients with primary 
osteoporosis and healthy marathon runners), 4:11550 (BNL- 
24459) 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
CALCIUM/METABOLISM 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
CALCIUM/UPTAKE 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
CALCIUM/X-RAY FLUORESCENCE ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
CALCIUM CARBONATES/CRYSTAL GROWTH 
Controlled composition seeded growth kinetics of calcium 
carbonate. Paper No. SPE 6591, 4:11140 
CALCIUM CARBONATES/CRYSTALLIZATION 
Controlled composition seeded growth kinetics of calcium 
carbonate. Paper No. SPE 6591, 4:11140 
CALCIUM CARBONATES/PRECIPITATION 
Experience in scale control with East Mesa geothermal brine. 
Paper No. SPE 6605, 4:10122 
CALCIUM ISOTOPES/ISOTOPE RATIO 
Measuring the isotopic composition of calcium, 4:11605 


CARBAZOLES/CHEMICAL REACTIONS 


CALCIUM NITRATES/RADIOLYSIS 

Radiation products and tunneling process in ionic glasses. I. 
Radiation products and recombination in undoped nitrate and 
acetate glasses, 4:11172 

CALCIUM OXIDES/CHEMICAL REACTIONS 

Comparison of various carbonates as absorbents of sulfur dioxide 

from combustion gases, 4:11130 
CALCIUM SULFATES/CRYSTAL GROWTH 

Calcium sulfate scale formation: a kinetic approach. Paper No. 

SPE 6590, 4:11139 
CALCIUM SULFATES/PHASE TRANSFORMATIONS 

Calcium sulfate scale formation: a kinetic approach. Paper No. 

SPE 6590, 4:11139 
CALCULATORS 

EASI program improvements for HP-67 and TI-59 calculators, 

4:9846 (NUREG/CR-0350) 
CALIFORNIA 

See also IMPERIAL VALLEY 
CALIFORNIA/BASELINE ECOLOGY 

Air quality analysis of the southern California bight in relation to 
potential impact of offshore oil and gas development. Final 
report, 4:11522 (PB-279088) 

CALIFORNIA/COASTAL REGIONS 

A summary of knowledge of the central and northern California 
coastal zone and offshore areas. Volume II. Biological 
conditions. Book 3. Final report, 4:11511 (PB-274214) 

A summary of knowledge of the central and northern California 
coastal zone and offshore areas. Volume III. Socioeconomic 
conditions. Book 1. Final report, 4:11529 (PB-274215) 

CALIFORNIA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
report for Kingman NTMS Quadrangle, Arizona, California, 
and Nevada, 4:9744 (UCRL-52549) 

CALIFORNIA/GEOTHERMAL ENERGY 

Permitting problems in California and other states, 4:10085 (NP- 
23437) 

State geothermal laws and regulations, 4:10090 (NP-23437) 

CALIFORNIA/GEOTHERMAL FIELDS 

Low-altitude aeromagnetic survey of a portion of the Coso Hot 

Springs KGRA, Inyo County, California, 4:10071 (IDO-1601-2) 
CALIFORNIA/OFFSHORE SITES 

Foundation conditions in Outer Banks area offshore southern 

California, 4:11648 
CALIPER LOGGING/TOOLS 
Device to move density logging tool against well wall (Patent), 
4:11451 
CANADA 
See also BRITISH COLUMBIA 
NOVA SCOTIA 
ONTARIO 
QUEBEC 
SASKATCHEWAN 
CANADA/GEOLOGICAL SURVEYS 

Geological observations and exploration guides to uranium in the 
Bear and Slave structural provinces and the Nonacho Basin, 
District of Mackenzie, 4:9751 

Relationship of uranium deposits to metamorphism and belts of 
radioelement enrichment, 4:9752 

CANADA/RESOURCE DEVELOPMENT 

Materials supply and demand problems and related near- and long- 
term issues as seen by relatively developed resource-rich 
nations, 4:10832 

CANADA/URANIUM DEPOSITS 
Geological observations and exploration guides to uranium in the 
Bear and Slave structural provinces and the Nonacho Basin, 
District of Mackenzie, 4:9751 
CANCER 

See NEOPLASMS 
CANDU TYPE REACTORS 

See also PICKERING-3 REACTOR 

PICKERING-4 REACTOR 
CANDU TYPE REACTORS/REACTOR COOLING SYSTEMS 
SALA-HGMS. High gradient magnetic separation, 4:10319 

CAPACITORS/ENERGY STORAGE 

Inductive charging of pulse lines on 0.1 to 1.0 mj range using foil 
fuses staged with explosively actuated switches. Interim report, 
4:10782 (AD-A-053309) 

CAPACITORS/PHYSICAL RADIATION EFFECTS 

Damage profiles in silicon and their impact on device reliability. 
Technical report No. 1, 15 October 1976-31 March 1977, 
4:11440 (AD-A-053538) 

CAPSULES/DESIGN 
Manufacturing of a lead-titanium canister, 4:9816 (K BS-TR-34) 
CARBAZOLES/CHEMICAL REACTIONS 

Alternate fuels nitrogen chemistry. Final technical report, 19 

October 1976-20 October 1977, 4:9878 (AD-A-053299) 





CARBIDES/CHEMICAL BONDS 


CARBIDES/CHEMICAL BONDS 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
CARBIDES/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition. Volume 2. 1975-July, 1978 (a 
bibliography with abstracts). Report for 1975-July 1978, 4:11098 
(NTIS/PS-78/0691) 
CARBIDES/CRYSTAL STRUCTURE 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
CARBIDES/PHYSICAL PROPERTIES 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
CARBOHYDRATES 
See also SACCHARIDES 
CARBOHYDRATES/ELECTROLYSIS 
Anion radicals of pheophytin and chlorophyll A: their role in the 
primary charge separations of plant photosynthesis, 4:11541 
CARBON 
See also ACTIVATED CARBON 


GRAPHITE 
CARBON/ABSORPTION SPECTROSCOPY 
Determination of aluminum, copper, iron and lead in glycol 
formulations by atomic absorption spectroscopy, 4:10051 
(DOE/NASA/CR-150520) 
CARBON/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition. Volume 2. 1975-July, 1978 (a 
bibliography with abstracts). Report for 1975-July 1978, 4:11098 
(NTIS/PS-78/0691) 
CARBON/PHYSICAL RADIATION EFFECTS 
Neutron irradiation effects on carbon and graphite cloths and 
fibers, 4:11965 
CARBON 12 REACTIONS/SPALLATION 
Contribution to the study of the nuclear interactions, mean free- 
path and fragmentation of the M-group (6< =Z< =9) cosmic 
heavy ions by the study of high energy carbon 'C, nitrogen 
‘4N and oxygen '®O (0.25, 1.05 and 2.1 GeV/nucleon 
accelerated at the Lawrence Berkeley Laboratory), 4:11675 
(CRN-HE-76-25) 
CARBON 14/INVENTORIES 
GEOSECS Atlantic radiocarbon and tritium results (Miami). Data 
report, 4:11653 (PB-278727) 
CARBON DIOXIDE/ADSORPTION 
Alterations of the specific surface of cokes at high pressure, 4:9396 
CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
Kinetics of the reaction between carbon dioxide and hydrogen 
over a ruthenium catalyst in a continuous stirred-tank reactor 
(At atmospheric pressure and 200 to 300°C), 4:9886 
CARBON DIOXIDE/CHEMICAL REACTION YIELD 
Application of a quadrupole mass spectrometer to a study of 
methane oxidation in shock waves, 4:9879 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Study of the rates of catalyzed Boudouard reaction, 4:9438 
CARBON DIOXIDE/ELECTRON TRANSFER 
Trapped ion cyclotron resonance studies of symmetric electron- 
and proton-transfer reactions, 4:11162 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Carbon dioxide and climate. How fast can we safely burn coal, 
4:11490 
CARBON DIOXIDE/NEUTRON TRANSPORT 
Spatial distribution measurements of fission neutrons in water as 
an oxygen data test, 4:11741 
CARBON DIOXIDE ACCEPTOR PROCESS/COMPARATIVE 
EVALUATIONS 
Factored estimates for lignite commercial concepts. Interim 
report. Series No. IV: B-4, 4:9408 (FE-2240-98) 
CARBON DIOXIDE LASERS/ALIGNMENT 
Alignment system for large high-power pulsed COz laser fusion 
systems, 4:11949 
CARBON DIOXIDE LASERS/AMPLITUDES 
Frequency and amplitude characteristics of a high-repetition-rate 
hybrid TEA-CO) laser, 4:11220 (AD-A-051853) 
CARBON DIOXIDE LASERS/CONTROL SYSTEMS 
Phase-lock control considerations for multiple, coherently 
combined lasers. Master's thesis, 4:11223 (AD-A-052915) 
CARBON DIOXIDE LASERS/FREQUENCY MEASUREMENT 
Frequency and amplitude characteristics of a high-repetition-rate 
hybrid TEA-CO), laser, 4:11220 (AD-A-051853) 
CARBON DIOXIDE LASERS/OPTICAL PUMPING 
4.3 micrometer laser demonstration experiment. Final report, 29 
June-30 November 1977, 4:11225 (AD-A-052998) 
CARBON MONOXIDE/ADSORPTION 
Raman spectra of CO, H2 and O2 adsorbed on Ni(111), 4:11064 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
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CARBON MONOXIDE/CHEMICAL REACTION YIELD 
Application of a quadrupole mass spectrometer to a study of 
methane oxidation in shock waves, 4:9879 
CARBON MONOXIDE/DESORPTION 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
CARBON MONOXIDE/ELECTRON TRANSFER 
Trapped ion cyclotron resonance studies of symmetric electron- 
and proton-transfer reactions, 4:11162 
CARBON MONOXIDE/OXIDATION 
Carbon monoxide oxidation by methanogenic bacteria, 4:9894 
CARBON MONOXIDE/RAMAN SPECTRA 
Raman spectra of CO, Hz and O2 adsorbed on Ni(111), 4:11064 
CARBON MONOXIDE LASERS 
Theory of a stationary CO laser, 4:11258 
CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/THERMOCHEMICAL PROCESSES 
Thermochemical process for producing methane and oxygen from 
carbon oxides and water (Patent), 4:9883 
CARBON STEELS/CORROSION 
Down-hole corrosion in a Salton Sea geothermal well. Paper No. 
SPE 6613, 4:10121 
CARBON STEELS/PHYSICAL RADIATION EFFECTS 
Radiation effects in ferritic steels (LMFBR), 4:10406 
CARBONACEOUS MATERIALS 
See also BITUMINOUS MATERIALS 
CARBONACEOUS MATERIALS/COMMINUTION 
Pyrolysis with cyclone burner (Patent), 4:9394 
CARBONACEOUS MATERIALS/HYDROGENATION 
Composition control of gases (Patent), 4:9446 
CARBONACEOUS MATERIALS/LIQUEFACTION 
Conversion process for solid, hydrocarbonaceous materials 
(Patent), 4:9453 
CARBONACEOUS MATERIALS/PYROLYSIS 
Pyrolysis with cyclone burner (Patent), 4:9394 
CARBONATE ROCKS/AGE ESTIMATION 
Cretaceous carbonates of Texas and Mexico: applications to 
subsurface exploration. Report of investigations No. 89, 4:11645 
(CONF-7710154-) 
CARBONATE ROCKS/MEETINGS 
Cretaceous carbonates of Texas and Mexico: applications to 
subsurface exploration. Report of investigations No. 89, 4:11645 
(CONF-7710154-) 
CARBOXYLIC ACID ESTERS/CHARGE DISTRIBUTION 
Acidities and basicities of carboxylic acids. Correlations between 
core-ionization energies, proton affinities, and gas-phase 
acidities, 4:11153 
CARBOXYLIC ACID ESTERS/IONIZATION POTENTIAL 
Acidities and basicities of carboxylic acids. Correlations between 
core-ionization energies, proton affinities, and gas-phase 
acidities, 4:11153 
CARBOXYLIC ACID ESTERS/MOLECULAR STRUCTURE 
Acidities and basicities of carboxylic acids. Correlations between 
core-ionization energies, proton affinities, and gas-phase 
acidities, 4:11153 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/CHARGE DISTRIBUTION 
Acidities and basicities of carboxylic acids. Correlations between 
core-ionization energies, proton affinities, and gas-phase 
acidities, 4:11153 
CARBOXYLIC ACIDS/IONIZATION POTENTIAL 
Acidities and basicities of carboxylic acids. Correlations between 
core-ionization energies, proton affinities, and gas-phase 
acidities, 4:11153 
CARBOXYLIC ACIDS/MOLECULAR STRUCTURE 
Acidities and basicities of carboxylic acids. Correlations between 
core-ionization energies, proton affinities, and gas-phase 
acidities, 4:11153 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
CARCINOGENESIS/SYNERGISM 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
CARCINOGENS/BIOLOGICAL EFFECTS 
Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 
CASCADE SHOWERS/PION MINUS-PROTON 
INTERACTIONS 
Jet structure and planarity in 7 p interactions at 147 GEV/C 
(Momentum tensor, leading particle production, differential 
cross sections), 4:11721 (COO-1195-414) 
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CASKS 
Maintenance cask (Patent; LMFBR), 4:10433 
CASKS/BIBLIOGRAPHIES 
Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (citations from the NTIS Data Base). Final report 
for 1964-March 1978, 4:9776 (NTIS/PS-78/0554) 
CASKS/DESIGN 
Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (citations from the NTIS Data Base). Final report 
for 1964-March 1978, 4:9776 (NTIS/PS-78/0554) 
CASPIAN SEA/NATURAL GAS DEPOSITS 
Lithofacial peculiarities of rocks and variations of the thicknesses 
of the NKP formation (VIIIth horizon) of the productive series 
of the NW part of the Baku Archipelago, 4:9674 
CASPIAN SEA/PETROLEUM DEPOSITS 
Lithofacial peculiarities of rocks and variations of the thicknesses 
of the NKP formation (VIIIth horizon) of the productive series 
of the NW part of the Baku Archipelago, 4:9674 
CASTING MOLDS/COOLING 
Cooling aluminum molds using heat pipes. Final report, 4:11189 
(BDX-613-2039) 
CATALYSIS 
Modelling of diffusion-limited homogeneous reactions in 
supported liquid-phase catalysts, 4:11137 
CATALYSIS/SINTERING 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
CATALYSTS/PERFORMANCE 
Catalysts for reforming hydrocarbon fuels (Patent), 4:9868 
Hydrocarbon conversion with a sulfided acidic multimetallic 
catalytic composite (Patent), 4:9624 
CATALYSTS/RECOVERY 
Methanation catalyst recovery (Patent), 4:9884 
CATALYSTS/RECYCLING 
Conversion process for solid, hydrocarbonaceous materials 
(Patent), 4:9453 
CATALYSTS/REGENERATION 
Catalytic cracking process (Patent), 4:9623 
Method for regenerating and recycling catalyst for oxidation of 
sulfur dioxide (Patent), 4:10171 
Method of regenerating a cracking catalyst (Patent), 4:9620 
Operation of standpipes in hydrocarbon catalytic cracking plants, 
4:9608 (CONF-7608 122-) 
CATALYTIC RICH GAS PROCESS 
See CRG PROCESSES 
CATECHOL 
See PYROCATECHOL 
CATHODIC PROTECTION/BIBLIOGRAPHIES 
Cathodic protection (citations from the NTIS Data Base). Report 
for 1964-May 1978, 4:11071 (NTIS/PS-78/0466) 
CATIONS/VIBRATIONAL STATES 
Far infrared and raman spectra and ion motion in sodium-beta- 
alumina, its potassium, silver, thallium analogs, and divalent 
cation derivatives. Technical report, 4:11124 (AD-A-052020) 
CAUCASUS/NATURAL GAS DEPOSITS 
Geochemical criteria for evaluating conditions of formation of 
natural gas liquid accumulations, 4:9672 
CAUCASUS/PETROLEUM DEPOSITS 
Geochemical criteria for evaluating conditions of formation of 
natural gas liquid accumulations, 4:9672 
CAVITY RESONATORS/OPTIMIZATION 
Optimization of the disk and washer accelerating cavities, 4:11423 
(LA-7407) 
CE STANDARD REACTOR 
(Prior to 1975, PWR/80 TYPE REACTORS was used.) 
CE STANDARD REACTOR/PRESSURE VESSELS 
Materials surveillance program for C-E NSSS reactor vessels, 
4:10241 (IAEA-202) 
CELL CYCLE 
Cell kinetics in the erythroid compartment of guinea pig bone 
marrow: a model based on *H-TdR studies, 4:11543 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLULOSE/ANAEROBIC DIGESTION 
Fermentation of cellulose by Ruminococcus flavefaciens in the 
presence and absence of methanobacterium ruminantium, 
4:11558 
CELLULOSE/BIODEGRADATION 
Enzyme mechanisms involved in fungal degradation of 
lignocellulosic materials, 4:9985 (CONF-7705123-) 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Cellulose to sugars: new path gives quantitative yield 
(Pretreatment with cadoxen, made by dissolving cadmium oxide 
in aqueous ethylendiamine), 4:11556 


CESIUM COMPLEXES/STRUCTURAL CHEMICAL 


Method for determining the concentration of adsorbed protein and 
cell biomass in cellulose fermentations, 4:9904 

Process design and optimization of cellulose hydrolysis, 4:11554 
(LBL-7864) 

CELLULOSE/PROCESSING 

Cellulose to sugars: new path gives quantitative yield 
(Pretreatment with cadoxen, made by dissolving cadmium oxide 
in aqueous ethylendiamine), 4:11556 

CEMENT INDUSTRY/ENERGY CONSERVATION 

Energy conservation: industry (a bibliography with abstracts). 

Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 
CEMENT INDUSTRY/WASTE HEAT UTILIZATION 

Thermal storage for industrial process and reject heat, 4:10939 

(DOE/NASA/1034-78/3) 
CEMENTS/MATERIALS TESTING 

Cementing of geothermal wells. Progress report No. 8, January- 
March 1978, 4:10111 (BNL-50850) 

CENTRIFUGE ENRICHMENT PLANTS/SITE SELECTION 

Centrifuge enrichment: benefits and risks, 4:9764 (PB-278556) 

CENTRIFUGE ENRICHMENT PLANTS/WASTE 

PROCESSING 

Oil waste processing system (Patent), 4:9766 

CERAMICS 

Rare earth ceramic technology (U.S.S.R.). Final report (Material 

sources and uses), 4:11095 (AD-A-051703) 
CERAMICS/CHEMICAL VAPOR DEPOSITION 

Chemical vapor deposition. Volume 2. 1975-July, 1978 (a 
bibliography with abstracts). Report for 1975-July 1978, 4:11098 
(NTIS/PS-78/0691) 

CERAMICS/INTERFACES 

Surfaces and interfaces of glass and ceramics, 4:11096 
CERAMICS/SURFACE PROPERTIES 

Surfaces and interfaces of glass and ceramics, 4:11096 
CERAMICS INDUSTRY/ENERGY CONSERVATION 

Energy conservation: industry (a bibliography with abstracts). 
Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 

CERIUM 144/ENVIRONMENTAL TRANSPORT 
Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 
CESIUM/ATOM-MOLECULE COLLISIONS 
Collisional ionization between cesium and water, 4:11716 
CESIUM/CHEMICAL REACTIONS 

Sensitive, absolute, and time-resolved method for the study of 

reactive atoms, 4:11170 
CESIUM/DIFFUSION 

Sensitive, absolute, and time-resolved method for the study of 

reactive atoms, 4:11170 
CESIUM/PHOTOLYSIS 

Sensitive, absolute, and time-resolved method for the study of 

reactive atoms, 4:11170 
CESIUM 133/MOESSBAUER EFFECT 

Investigation of the interaction of implanted impurities with point 

defects by means of hyperfine interaction methods, 4:11054 
CESIUM 134/ENVIRONMENTAL TRANSPORT 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

CESIUM 134/RADIATION MONITORING 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

CESIUM 137/CHEMISORPTION 

Deactivation of radiocesium-contaminated water using zirconium 

hexacyanoferrate and hydrated zirconium oxide, 4:9799 
CESIUM 137/ENVIRONMENTAL TRANSPORT 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 

CESIUM 137/RADIATION MONITORING 

Fission product activities in aged Savannah River Plant waste 
solutions, 4:9789 (DP-MS-78-30) 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

CESIUM COMPLEXES/ELECTRIC CONDUCTIVITY 

Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF” and F™ anions, 4:11134 

CESIUM COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 

Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF and F™ anions, 4:11134 





CESIUM COMPLEXES/SYNTHESIS 


CESIUM COMPLEXES/SYNTHESIS 
Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF™ and F™ anions, 4:11134 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARS/CARBONIZATION 
Production of electrode carbon from brown-coal char and gaseous 
hydrocarbons, 4:9469 (CONF-7608122-) 
CHARS/CHEMICAL COMPOSITION 
Carbonization of coal in a continuous fluidized bed, 4:9390 
CHARS/GASIFICATION 
Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 
Production of liquid and gaseous fuel products from coal or the 
like (Patent), 4:9454 
CHARS/OXIDATION 
Measurement of combustion rates of Texas lignite with application 
to underground coal gasification, 4:9477 (SAND-78-0941) 
CHARS/PERMEABILITY 
Pyrolysis reactions and char properties of selected bituminous 
coals, 4:9462 (SAND-78-0941) 
CHARS/POROSITY 
Pyrolysis reactions and char properties of selected bituminous 
coals, 4:9462 (SAND-78-0941) 
CHARS/PRODUCTION 
Carbonization of coal in a continuous fluidized bed, 4:9390 
CHEMICAL EFFLUENTS/AIR POLLUTION 
Plume model validation, 4:11477 (EPRI-EA-917-SY) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Chemical effluents in surface waters from nuclear power plants, 
research order Nos. 60-78-040 and 60-78-042. Quarterly progress 
report, 4:11518 (UCID-17744-78-3) 
Preliminary evaluation capability for some two-dimensional 
groundwater contamination problems, 4:11515 (BCS-38) 
CHEMICAL EFFLUENTS/LIQUID WASTES 
Chemical effluents in surface waters from nuclear power plants, 
research order Nos. 60-78-040 and 60-78-042. Quarterly progress 
report, 4:11518 (UCID-17744-78-3) 
Preliminary evaluation capability for some two-dimensional 
groundwater contamination problems, 4:11515 (BCS-38) 
CHEMICAL EXPLOSIVES 
Summary of operations. DNA master file of ground-shock, air- 
blast, and structure-response data. Final report, 1 October 1975- 
30 September 197777, 4:11464 (AD-A-053390) 
CHEMICAL EXPLOSIVES/DETONATIONS 
Basic research on high-explosive initiation, 4:11457 (UCRL-52000- 
78-9) 
Detonation of nitromethane-A 1-NOz2 mixtures, 4:11458 (UCRL- 
Trans-1 1405) 
CHEMICAL EXPLOSIVES/DETONATORS 
Safe arming system for two-explosive munitions (Patent), 4:11459 
CHEMICAL EXPLOSIVES/INSTABILITY 
*8C study of the potential influence of thermal aging on the 
molecular integrity of FEFO, 4:11453 (MHSMP-78-32) 
CHEMICAL EXPLOSIVES/SAFETY 
Skid test evaluation of aged LX-09, 4:11456 (MHSMP-78-47) 
CHEMICAL EXPLOSIVES/SENSITIVITY 
Skid test evaluation of aged LX-09, 4:11456 (MHSMP-78-47) 
CHEMICAL EXPLOSIVES/SYNTHESIS 
Evaluation of the synthesis of six lots of HNS I, 4:11455 
(MHSMP-78-39) 
CHEMICAL EXPLOSIVES/THERMAL EXPANSION 
Controlling TATB growth with binders. Process development 
endeavor No. 16, 4:11454 (MHSMP-78-36) 
CHEMICAL FEEDSTOCKS 
Conversion of coal to high-value products: best prospects for 
commercialisation, 4:9440 
CHEMICAL FEEDSTOCKS/SYNTHESIS 
Vital role to be played by coal chemistry, 4:9447 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 
Energy conservation: industry (a bibliography with abstracts). 
Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 
CHEMICAL LASERS/FREQUENCY CONVERTERS 
Parametric oscillator: a grating-coupled CdSe OPO, 4:11257 
CHEMICAL LASERS/LASER MATERIALS 
Structural and dynamic studies of materials possessing high energy 
content. Final report, 1 September 1973-31 October 1977, 
4:11224 (AD-A-052936) 
CHEMICAL LASERS/OPTICAL PUMPING 
4.3 micrometer laser demonstration experiment. Final report, 29 
June-30 November 1977, 4:11225 (AD-A-052998) 
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CHEMICAL LASERS/PERFORMANCE 
Copper halide laser research. Final report, 4:11227 (AD-A- 
053237) 
CHEMICAL LASERS/RESEARCH PROGRAMS 
Copper halide laser research. Final report, 4:11227 (AD-A- 
053237) 


CHEMICAL REACTION KINETICS/SPECTROPHOTOMETRY 
Analytic form laws for the absorption of light from a continuum 
source by isolated Lorentzian lines in the spectrophotometri 
monitoring of fast reactions of excited atoms, 4:11128 
CHEMICAL REACTIONS 
See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
PHOTOSYNTHESIS 
REFORMER PROCESSES 
CHEMICAL REACTIONS/MASS TRANSFER 
Mass transfer with axial diffusion and chemical reaction, 4:11136 
CHEMICAL REACTORS 
See also RETORTS 
CHEMICAL REACTORS/DESIGN 
Engineering development of a short residence time, coal 
hydropyrolysis process, 4:9464 
Vessel for stripping oil from fluidized ash and char particles 
(Patent; in pyrolysis of organic solid wastes), 4:9892 
CHEMICAL REACTORS/MATHEMATICAL MODELS 
Simulating steady-state behavior of a bed reactor for ammonia 
synthesis, 4:9909 
CHEMICAL REACTORS/PLASMA HEATING 
Study of heat exchange in a multi-jet mixing chamber of plasma 
heating device, 4:11269 
CHEMICAL SHIMMING 
See FLUID POISON CONTROL 
CHEMISTRY 
See also PHOTOCHEMISTRY 
China revisited, May 14, 1978-June 11, 1978 (Seaborg visit, 1978), 
4:11752 (PUB-259) 
CHICAGO/AIR QUALITY 
Evaluation through interdisciplinary modeling: stationary sources 
in Chicago, 4:11488 (PB-282325) 
CHICAGO/POLLUTION REGULATIONS 
Evaluation through interdisciplinary modeling: stationary sources 
in Chicago, 4:11488 (PB-282325) 
CHINA 
China revisited, May 14, 1978-June 11, 1978 (Seaborg visit, 1978), 
4:11752 (PUB-259) 
CHINESE HAMSTER 
See HAMSTERS 
CHLORINATED ALIPHATIC HYDROCARBONS/CATALYTIC 
EFFECTS 
Radiation-induced cationic polymerization of isobutylene-isopene 
systems: advantages and disadvantages compared to catalytic 
initiation, 4:11180 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
CHEMICAL REACTIONS 
Tritium exchange reactions on irradiated silica gel. II. Studies on 
the mechanisms of labeling of saturated hydrocarbons and 
halocarbons, 4:11176 
CHLORINATED AROMATIC HYDROCARBONS/TOXICITY 
Xenobiochemical characteristics of chlorobenzene, 4:11591 
CHLORINE/BIOLOGICAL EFFECTS 
Chlorine injury to fecal coliform bacteria in treatment plant 
effluents. Completion report, 4:11587 (PB-276676) 
2-CHLORO-1,3-BUTADIENE 
See NEOPRENE 
CHLOROBUTADIENE 
See NEOPRENE 
CHLOROPHYLL/ELECTROLYSIS 
Anion radicals of pheophytin and chlorophyll A: their role in the 
primary charge separations of plant photosynthesis, 4:11541 
CHLOROPRENE 
See NEOPRENE 
CHONDRITES/CHEMICAL COMPOSITION 
Isotopes of light noble gases in meteorites, Earth and the 
atmosphere. I. Primary He, Ne, and Ar in meteorites, 4:11691 
CHROMIUM/CORROSION 
Investigating localized corrosion and sputtering feasibility of 
amorphous chromium-containing alloys. Interim technical 
report, 1 May 1977-30 April 1978, 4:11067 (AD-A-053581) 
CHROMIUM ALLOYS 
See also ALLOY-A-286 
CHROMIUM-NICKEL STEELS 
HASTELLOY X 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
CHROMIUM ALLOYS/DEPOSITION 
Thermal barrier coating system (Patent; NiCrAlY and ZrOs-Y2Os 
or ZrO2-MgO), 4:11097 
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CHROMIUM-MOLYBDENUM STEELS/CHARPY TEST 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
CHROMIUM-MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 
CHROMIUM-MOLYBDENUM STEELS/HEAT TREATMENTS 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Assessment of the performance of UK CFR candidate structural 
materials, 4:10357 
CHROMIUM-MOLYBDENUM STEELS/PHYSICAL 
RADIATION EFFECTS 
Mechanical properties of irradiated austenitic stainless steel 1.4970 
(LMFBR), 4:10390 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-18-8 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 
CHROMIUM-NICKEL STEELS/MECHANICAL PROPERTIES 
Influence of helium on the mechanical properties of DIN 1.4970 
austenitic steel, 4:10407 
CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 
EFFECTS 
Irradiation induced creep and swelling of cold-worked W.-Nr. 
1.4981 irradiated in the RAPSODIE reactor, 4:10399 
CHROMIUM-NICKEL STEELS/SLIDING FRICTION 
Experiments with sliding suspension in liquid sodium, 4:10377 
CHROMIUM-NICKEL STEELS/SWELLING 
Electron-microscopy of fuel claddings from 0Cr16NilSMo3Nb 
stainless steel irradiated in the Reactor BOR-60 to burn-up 6.12 
and 10.8%, 4:10419 
Void formation in stabilized austenitic stainless steel, 4:10417 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CIVIL DEFENSE 
Fatality uncertainties in limited nuclear war. Interim report, 
4:11978 (AD-A-052041) 
CIVIL DEFENSE/PLANNING 
Shelters in Soviet war survival strategy. Final report, 4:11979 
(AD-A-053250) 
CLAMS 
See MOLLUSCS 
CLAUS PROCESS/EXHAUST GASES 
Shell launches its Claus off-gas desulfurization process, 4:9503 
CLAYS/PLASTICITY 
Progress of consolidation of a marine clay in Borneo, 4:11640 
CLAYS/SHEAR PROPERTIES 
Progress of consolidation of a marine clay in Borneo, 4:11640 
CLEBSCH-GORDAN COEFFICIENTS 
Graphical evaluation of relativistic matrix elements, 4:11751 (N- 
78-18884) 
CLIMATES/GLOBAL ASPECTS 
Carbon dioxide and climate. How fast can we safely burn coal, 
4:11490 
CLIMATES/REGIONAL ANALYSIS 
Climate region determination, 4:9923 (SAND-78-7013) 
Regional conceptual design for residential photovoltaic systems. 
Monthly progress report No. 3, October 1977, 4:10002 (SAND- 
78-7013) 
CLIMATES/RESEARCH PROGRAMS 
Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 
CLINCH RIVER BREEDER REACTOR/FAILED ELEMENT 
MONITORS 
Gas tag location systems for FFTF and CRBRP Failed 
assemblies, 4:10335 (HEDL-TME-78-14) 
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CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 
CIRCUITS 
Discrete ordinate analysis of the TSF experiment on neutron 
streaming in a CRBR prototypic coolant pipe chaseway, 
4:10339 (ORNL/TM-6497) 
CLINCH RIVER BREEDER REACTOR/RADIATION 
STREAMING 
Discrete ordinate analysis of the TSF experiment on neutron 
streaming in a CRBR prototypic coolant pipe chaseway, 
4:10339 (ORNL/TM-6497) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
COMPONENTS 
National friction, wear, and self-welding program status and plans, 
4:10337 (HEDL-TME-78-38) 
CLINCH RIVER BREEDER REACTOR/REACTOR COOLING 
SYSTEMS 
Measurement of heat and momentum eddy diffusivities in 
recirculating LMFBR outlet plenum flows, 4:10329 (COO-2245- 
61TR) 
CLINCH RIVER BREEDER REACTOR/REACTOR CORE 
RESTRAINTS 
Core restraint performance of large heterogeneous reference 
cores, 4:10327 (ANL-AFP-37) 
CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
Critical experiments and analysis. Twenty-seventh quarterly 
report, April-June 1978 (LMFBR), 4:10334 (GEFR-13771-27) 
CLOTHES WASHERS/SOLAR WATER HEATERS 
Solar energy system performance evaluation: Aratex Services, 
Inc., Industrial Laundry, Fresno, California, November 1977- 
May 1978, 4:10045 (SOLAR/2008-78/14) 
CLOTHES WASHERS/SOLAR WATER HEATING 
Thermal performance of the ARATEX Services, Inc. solar energy 
system, 4:10046 (SOLAR/2008-78/25) 
CLOVER/BIOLOGICAL REGENERATION 
Plant regeneration from hypocotyl- and anther-derived callus of 
berseem clover (Trifolium alexandrium), 4:11546 
CLOVER/POLLUTION 
Elemental content of tissues and excreta of lambs, goats, and kids 
fed white sweet clover growing on fly ash, 4:11506 
COAL 
See also BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/ASHES 
Coal utilisation and research in Brazil, 4:9570 
COAL/AVAILABILITY 
I have to burn coal, now what, 4:9567 (CONF-780485-5) 
COAL/CALORIFIC VALUE 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
COAL/CARBONIZATION 
Carbonization of coal in a continuous fluidized bed, 4:9390 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
Low temperature carbonization and desulfurization of coal under 
elevated pressures (Patent), 4:9392 
COAL/CHARGES 
Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 
I have to burn coal, now what, 4:9567 (CONF-780485-5) 
COAL/CHEMICAL ACTIVATION 
Obtaining adsorbents from deep-mined coal, 4:9472 
COAL/CHEMICAL COMPOSITION 
Coal and ash analyses, uses and values: coal consist, 4:9473 
(CONF-780485-3) 
Coal utilisation and research in Brazil, 4:9570 
Determination of ash content of coal by mass absorption 
coefficient measurements at two X-ray energies, 4:9487 
Geochemical evaluation and characterization of a Pittsburgh No. 
8 and a Rosebud seam coal, 4:9474 (METC/CR-78/8) 
Hydrogen in coal. The feasibility of determination by neutron 
methods, 4:9488 
Non-catalytic hydrogenation of Australian coals, 4:9457 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
Status of electrostatic precipitators as applied to industrial coal 
burning steam generators, 4:10163 (CONF-780485-10) 





COAL/CHEMICAL REACTION KINETICS 


COAL/CHEMICAL REACTION KINETICS 
Modeling of initial stage hydrogasification of various ranked coals, 
4:9405 (CONF-780902-5) 
COAL/CHEMICAL REACTIONS 
Conversion of non-coking coal into coking-type coal with 
methane and with hydrogen, 4:9395 
Extraction increase of coals treated with alcohol-sodium 
hydroxide at elevated temperatures, 4:9459 
Study of the rates of catalyzed Boudouard reaction, 4:9438 
COAL/COKING 
Conversion of non-coking coal into coking-type coal with 
methane and with hydrogen, 4:9395 
COAL/COMBUSTION 
Carbon dioxide and climate. How fast can we safely burn coal, 
4:11490 
Generalizable results in firing practice, 4:9566 
Latest equipment and design for new coal fired plants and 
conversions to increase fuel flexibility, 4:11283 (CONF-780485- 
2) 


Physical-mathematical models concerning coal dust burning. 
Contributions upon the granulometric curve influence, 4:9565 
Ten clean ways to burn coal and their busbar costs, 4:9564 
COAL/COMBUSTION PRODUCTS 
Cost minimization for coal conversion pollution control: a mixed 
integer programming model. Water resources planning series, 
4:10170 (PB-280173) 
How pulverized coal-fired boilers work, 4:10148 
COAL/COMMINUTION 
Generalizable results in firing practice, 4:9566 
How pulverized coal-fired boilers work, 4:10148 
COAL/COMPARATIVE EVALUATIONS 
Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 
Ten clean ways to burn coal and their busbar costs, 4:9564 
COAL/CRUSHING 
Obtaining adsorbents from deep-mined coal, 4:9472 
COAL/DEASHING 
De-ashing of coal by oil agglomeration in an experimental 
washing column, 4:9402 
Method of removing ash components from high-ash content coals 
(Patent), 4:9401 
COAL/DENSITY 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
COAL/DESULFURIZATION 
Desulfurization of coal and petroleum. Volume 2. 1976-May 1978 
(a bibliography with abstracts). Report for 1976-May 78, 4:9398 
(NTIS/PS-78/0497) 
Low temperature carbonization and desulfurization of coal under 
elevated pressures (Patent), 4:9392 
COAL/DEVOLATILIZATION 
The evolution of pollutants during the rapid devolatilization of 
coal. Final report, | April 1976-September 1977, 4:9413 (PB- 
278496) 
COAL/FLUIDIZED-BED COMBUSTION 
Conceptual design of a 570-MW C-E AFB steam generator, 
4:11282 (CONF-771219-4) 
Fluidized-bed-combustor modeling, 4:9559 (N-78-14119) 
Fluidized bed boiler dynamics, control, and testing, 4:10154 
Instabilities in a coal burning fluidized bed, 4:9560 (ORNL/HUD/ 
MIUS-38) 
Support studies in fluidized-bed combustion. Quarterly report, 
January-March 1978, 4:9557 (ANL/CEN/FE-78-3) 
Survey of processes for high temperature-high pressure gas 
purification (52 references), 4:9399 (ORNL/TM-6178) 
Technical notes for the conceptual design for an atmospheric 
fluidized bed direct combustion power generating plant. 
Volume I, 4:10131 (TID-28691) 
COAL/FLUORINATION 
Reaction of fluorine gas with coal and the aromaticity of coal, 
4:9489 
COAL/GRINDING 
Pulp properties and grinding mills, 4:9556 
COAL/HYDROGENATION 
Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 
Engineering development of a short residence time, coal 
hydropyrolysis process, 4:9464 
— coal oil plant of Bergbau-Forschung [G.m.b.H.], 
294 


Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 

Modeling of initial stage hydrogasification of various ranked coals, 
4:9405 (CONF-780902-5) 

Non-catalytic hydrogenation of Australian coals, 4:9457 

Oil from coal, 4:9451 
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Production of liquid and gaseous fuel products from coal or the 

like (Patent), 4:9454 
COAL/IN-SITU COMBUSTION 

Simulated in situ coal combustion experiment, 4:9562 (SAND-78- 

0941) 
COAL/LEACHING 

Fossil energy program progress report for August 1978, 4:9387 

(ORNL/TM-6592) 
COAL/MARITIME TRANSPORT 

Appendix: Cook Inlet coal: economics of mining and marine 
slurry transport. Final report, 4:9569 (PB-278756) 

Feasibility study of mining alaska coal and transportation by slurry 
to the West Coast. Final report, 4:9568 (PB-278755) 

COAL/MECHANICAL PROPERTIES 

Coupled roof fracture response and surface subsidence evaluations 
related to underground coal gasification, 4:9426 (SAND-78- 
0941) 

COAL/MICROHARDNESS 

Anomalous microhardness impressions of some weathered coals, 

4:9481 
COAL/OXIDATION 

Anomalous microhardness impressions of some weathered coals, 
4:9481 

Efficacy of anti-pyrogenes, 4:9535 

COAL/PERMEABILITY 
Permeability characteristics of coal, 4:9478 (SAND-78-0941) 
COAL/PETROLOGY 

Geochemical evaluation and characterization of a Pittsburgh No. 

8 and a Rosebud seam coal, 4:95474 (METC/CR-78/8) 
COAL/PNEUMATIC TRANSPORT 

Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 

COAL/POROSITY 
Permeability characteristics of coal, 4:9478 (SAND-78-0941) 
COAL/PYROLYSIS 

Achieving energy self-sufficiency [in the U.S.] with coal, 4:9467 

Characterization of the heavy products of coal pyrolysis, 4:9465 

Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 

Engineering development of a short residence time, coal 
hydropyrolysis process, 4:9464 

Oil from coal, 4:9451 

Plasma quenching reactions with laser pyrolysis of graphite and 
coal in helium or hydrogen, 4:9466 

Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 

COAL/QUALITATIVE CHEMICAL ANALYSIS 

Polynuclear aromatic hydrocarbons in coal: identification by their 

x-ray excited optical luminescence, 4:9482 
COAL/SORPTIVE PROPERTIES 

Environmental investigations of in situ coal gasification 
experiments, 4:9505 (UCRL-81395) 

Thermodynamics of absorption of organic compounds on the 
surface of Bruceton coal measured by gas chromatography, 
4:9479 

COAL/SUPPLY AND DEMAND 
I have to burn coal, now what, 4:9567 (CONF-780485-5) 
COAL/TRANSPORT 

Changing times, 4:9576 (CONF-771176-) 

Coal slurry pipelines: development, economics, and application, 
4:9550 (CONF-7608122-) 

Coal slurry pipelines: water laws, customs, and availability, 4:9552 
(FE/EES-78/6) 

Energetics and systems modeling: a framework study for energy 
evaluation of alternative transportation modes. Final report, 
4:10906 (AD-A-053690) 

Factors affecting future expansion of the coal transportation 
network: legal and institutional constraints on accelerated coal 
freight (52 references), 4:9553 (METC/SP-78/7) 

Role of transportation in the effective use of hydrocarbons, 4:9549 
(CONF-7608 122-) 

COAL/WEATHERING 
Anomalous microhardness impressions of some weathered coals, 
4:9481 
COAL DEPOSITS/DEGASSING 
Coal seam exploration techniques, 4:9508 (FE-DSFMP-3) 
COAL DEPOSITS/EXPLOITATION 
Legislative handbook on energy-related topics, 4:9577 (PB- 
276766) 
COAL DEPOSITS/EXPLORATION 
Coal seam exploration techniques, 4:9508 (FE-DSFMP-3) 
COAL DEPOSITS/LEASING 
Changing times, 4:9576 (CONF-771176-) 
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COAL DEPOSITS/TEMPERATURE DISTRIBUTION 
Effect of changes in stress and deformations on the temperature 
dynamics of coal units, 4:9510 
COAL EXTRACTS/HYDROCRACKING 
Oil from coal, 4:9451 
COAL EXTRACTS/INFRARED SPECTRA 
Extraction increase of coals treated with alcohol-sodium 
hydroxide at elevated temperatures, 4:9459 
COAL EXTRACTS/NUCLEAR MAGNETIC RESONANCE 
Determination of aromaticities of coal derivatives by nuclear 
magnetic resonance spectrometry and the Brown-Ladner 
equation, 4:9486 
COAL EXTRACTS/PYROLYSIS 
Production of liquid and gaseous fuel products from coal or the 
like (Patent), 4:9454 
COAL EXTRACTS/STRUCTURAL CHEMICAL ANALYSIS 
Characterization of the heavy products of coal pyrolysis, 4:9465 
COAL FINES/PYROLYSIS 
Study of the conversion of Kansk-Achinsk coal in an inert gas 
plasma, 4:9468 
COAL FINES/RECOVERY 
Apparatus and method for recovery of coal fines (Patent), 4:9393 
COAL GAS/CHEMICAL COMPOSITION 
Carbonization of coal in a continuous fluidized bed, 4:9390 
The evolution of pollutants during the rapid devolatilization of 
coal. Final report, 1 April 1976-September 1977, 4:9413 (PB- 
278496) 
COAL GAS/PRODUCTION 
Carbonization of coal in a continuous fluidized bed, 4:9390 
COAL GAS/RECYCLING 
Low temperature carbonization and desulfurization of coal under 
elevated pressures (Patent), 4:9392 
COAL GASIFICATION 
See also BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COGAS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
SYNTHANE PROCESS 
WINKLER PROCESS 
Conversion of solid fuels to fluid fuels (Patent), 4:9433 
Hydrogen via gasification: today and tomorrow, 4:9872 (CONF- 
780595-2) 
Process for the multiple zone gasification of coal (Patent), 4:9432 
COAL GASIFICATION/BIBLIOGRAPHIES 
Coal gasification and liquefaction technology. Volume 3. June, 
1976-April, 1978 (a bibiliography with abstracts). Report for 
June 1976 - April 1978, 4:9410 (NTIS/PS-78/0345) 
Underground coal gasification (citations from the NTIS data 
base). Report for 1964-May 1978, 4:9411 (NTIS/PS-78/0485) 
Underground coal gasification (citations from the Engineering 
Index data base). Report for 1970-May 1978, 4:9412 (NTIS/PS- 
78/0486) 
COAL GASIFICATION/CATALYSIS 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Manufacture of SNG from coal: principles, processes, and trends, 
4:9443 


Modeling of initial stage hydrogasification of various ranked coals, 


4:9405 (CONF-780902-5) 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 
Coal gasification processes [for low-Btu gas]: a study, 4:9439 
Ten clean ways to burn coal and their busbar costs, 4:9564 
COAL GASIFICATION/DATA 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
COAL GASIFICATION/FUEL FEEDING SYSTEMS 
Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 


COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 


Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
COAL GASIFICATION/INDUSTRIAL MEDICINE 
Coal gasification: a request for information, 4:9573 
COAL GASIFICATION/MATHEMATICAL MODELS 
Mathematical model for the gasification of coal under pressure, 
4:9436 
COAL GASIFICATION/PRESSURE VESSELS 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
COAL GASIFICATION/REVIEWS 
Gas from coal, 4:9429 
COAL GASIFICATION/TECHNOLOGY ASSESSMENT 
Low- and medium-Btu gasification systems: technology overview. 
Final task report, September 1977-January 1978, 4:9416 (PB- 
279641) 
COAL GASIFICATION/THERMODYNAMICS 
Manufacture of SNG from coal: principles, processes, and trends, 
4:9443 
COAL GASIFICATION PLANTS 
On-site fuel gas generation at small industrial parks. Final report, 
4:9414 (PB-278924) 
COAL GASIFICATION PLANTS/AIR POLLUTION 
CONTROL 
Control of emissions from Lurgi coal gasification plants, 4:9415 
(PB-279012) 
COAL GASIFICATION PLANTS/COMPARATIVE 
EVALUATIONS 
Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 
COAL GASIFICATION PLANTS/DESIGN 
Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 
Factored estimates for lignite commercial concepts. Interim 
report. Series No. IV: B-4, 4:9408 (FE-2240-98) 
COAL GASIFICATION PLANTS/ECONOMICS 
Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
EFFECTS 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 
COAL INDUSTRY/ENVIRONMENTAL IMPACTS 
Legislative handbook on energy-related topics, 4:9577 (PB- 
276766) 
COAL INDUSTRY/INDUSTRIAL WASTES 
Problems in improving the compression properties of refuse stocks 
from coal industry waste, 4:9501 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Legislative handbook on energy-related topics, 4:9577 (PB- 
276766) 
COAL LIQUEFACTION 
See also CSF PROCESS 
H-COAL PROCESS 
SYNTHOIL PROCESS 
Conversion of solid fuels to fluid fuels (Patent), 4:9433 
Conversion process for solid, hydrocarbonaceous materials 
(Patent), 4:9453 
Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
Oil from coal, 4:9451 
COAL LIQUEFACTION/BIBLIOGRAPHIES 
Coal gasification and liquefaction technology. Volume 3. June, 
1976-April, 1978 (a bibiliography with abstracts). Report for 
June 1976 - April 1978, 4:9410 (NTIS/PS-78/0345) 
COAL LIQUEFACTION/CATALYSTS 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Ten clean ways to burn coal and their busbar costs, 4:9564 
COAL LIQUEFACTION/DATA 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
COAL LIQUEFACTION/DEMONSTRATION PLANTS 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 





COAL LIQUEFACTION/FLOWSHEETS 


COAL LIQUEFACTION/FLOWSHEETS 

Kinetic modelling of a reactor for the flash pyrolysis of coal, 
4:9448 (CONF-7608 122-) 

COAL LIQUEFACTION/HEALTH HAZARDS 

Integrated chemical and biological testing of synthetic oils and 
effluents. Part I. Short-term mutagenicity testing, 4:11475 
(CONF-780903-3) 

COAL LIQUEFACTION PLANTS 

Experimental coal oil plant of Bergbau-Forschung [G.m.b.H.], 

4:9460 
COAL LIQUEFACTION PLANTS/DESIGN 

Conceptual design for advanced coal liquefaction commercial 
plant. Final report, Volume 1. Summary and economics, 4:9449 
(FE-2251-40(Vol.1)) 

Conceptual design for advanced coal liquefaction commercial 
plant. Final report, Volume 3. Background studies, 4:9450 (FE- 
2251-40(Vol.3)) 

COAL LIQUEFACTION PLANTS/ECONOMICS 

Conceptual design for advanced coal liquefaction commercial 
plant. Final report, Volume 1. Summary and economics, 4:9449 
(FE-2251-40(Vol.1)) 

COAL LIQUEFACTION PLANTS/ENGINEERING 

Conceptual design for advanced coal liquefaction commercial 
plant. Final report, Volume 3. Background studies, 4:9450 (FE- 
2251-40(Vol.3)) 

COAL LIQUEFACTION PLANTS/OPTIMIZATION 

Conceptual design for advanced coal liquefaction commercial 
plant. Final report, Volume 3. Background studies, 4:9450 (FE- 
2251-40(Vol.3)) 

COAL LIQUIDS/CHEMICAL ANALYSIS 

Combined gas chromatographis-mass spectrometric analyses of 
nitrogen bases in light oil from a coal liquefaction product, 
4:9455 

COAL LIQUIDS/COMPARATIVE EVALUATIONS 

Comparative economics of alternative fuels for intermediate 

service, combined cycle power plant, 4:10161 (CONF-771203-) 
COAL LIQUIDS/DEASHING 

Conversion process for solid, hydrocarbonaceous materials 
(Patent), 4:9453 

Experimental coal oil plant of Bergbau-Forschung [G.m.b.H.], 
4:9460 

Influence of precipitated asphaltenes on sedimentation of particles 
in coal liquids, 4:9452 

Separation of solids from coal liquids using an additive (Patent), 
4:9400 

COAL LIQUIDS/DENITRIFICATION 

Denitrogenation of syncrude (Patent), 4:9711 

COAL LIQUIDS/DISTILLATION 

Non-catalytic hydrogenation of Australian coals, 4:9457 

Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 

COAL LIQUIDS/FLUORESCENCE SPECTROSCOPY 

Fluorescence spectroscopy in the characterization of coal-derived 
liquids, 4:9480 

COAL LIQUIDS/FRACTIONATION 
Non-catalytic hydrogenation of Australian coals, 4:9457 
Viscosity of coal-derived liquids, 4:9456 

COAL LIQUIDS/HYDROCRACKING 

Hydrocracking of anthracene in the presence of zinc chloride, 

4:9461 
COAL LIQUIDS/INFRARED SPECTRA 
Non-catalytic hydrogenation of Australian coals, 4:9457 
COAL LIQUIDS/NUCLEAR MAGNETIC RESONANCE 

Determination of aromaticities of coal derivatives by nuclear 
magnetic resonance spectrometry and the Brown-Ladner 
equation, 4:9486 

Non-catalytic hydrogenation of Australian coals, 4:9457 

COAL LIQUIDS/PHYSICAL PROPERTIES 

Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 

Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 

Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 

Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 

COAL LIQUIDS/REFINING 
Flash pyrolysis: a progress report, 4:9458 
COAL LIQUIDS/RHEOLOGY 

Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 

Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 

Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
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COAL LIQUIDS/THERMODYNAMIC PROPERTIES 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
COAL LIQUIDS/VISCOSITY 
Viscosity of coal-derived liquids, 4:9456 
COAL LIQUIDS/YIELDS 
Non-catalytic hydrogenation of Australian coals, 4:9457 
COAL MINERS/INJURIES 
Mine injuries and worktime, January-March 1978, 4:9572 
COAL MINES 
Area profile, 4:9531 
COAL MINES/AIR QUALITY 
Effects of diesel engine emissions on coal mine air quality. Final 
report, 4:9522 (PB-282377) 
COAL MINES/DUSTS 
Wet and top float mine dust sampling. Final report, 4:9518 (PB- 
279870) 
COAL MINES/HAZARDS 
Developing geological structural criteria for predicting unstable 
mine roof rocks. Final contract report, 4:9517 (PB-276735) 
COAL MINES/MINING EQUIPMENT 
Effect of water sprays for respirable dust suppression with a 
research continuous-mining machine. Report of investigations, 
1978, 4:9519 (PB-279881) 
Longer-than-seam-height drill development program. Report of 
investigations, 1978, 4:9520 (PB-280077) 
COAL MINES/ROOFS 
Mine roof stratigraphy using electromagnetic radar. Final 
technical report, 4:9515 (FE-9142-1) 
COAL MINES/STRATIGRAPHY 
Mine roof stratigraphy using electromagnetic radar. Final 
technical report, 4:9515 (FE-9142-1) 
COAL MINES/VENTILATION SYSTEMS 
Mine wide test of the WVU monitoring concept: system design, 
installation and test results. Final report on Phase 1, 10 June 
1974-29 August 1977, 4:9521 (PB-280119) 
COAL MINES/WATER INFLUX 
Forecasting water seepage into mines, 4:9544 
COAL MINES/WATER POLLUTION ABATEMENT 
Catawissa Creek mine drainage abatement project. Final report 
January 1969-August 1975, 4:9492 (PB-276584) 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Classification of conditions for the mining of coal seams in the 
Western Donbass, 4:9543 
Feasibility study of mining alaska coal and transportation by slurry 
to the West Coast. Final report, 4:9568 (PB-278755) 
COAL MINING/ACID MINE DRAINAGE 
Assessment of research and development needs and priorities for 
acid mine drainage abatement, 4:9498 (PB-282440) 
COAL MINING/ENVIRONMENTAL EFFECTS 
Estimating environmental damages from surface mining of coal in 
Appalachia: a case study. Final report, 4:9504 (PB-279150) 
COAL MINING/HEALTH HAZARDS 
New decision criteria for risk of damage to hearing from noise, 
and their application in the mining industry, 4:9574 
COAL MINING/NOISE POLLUTION 
New decision criteria for risk of damage to hearing from noise, 
and their application in the mining industry, 4:9574 
COAL MINING/PLANNING 
Energy coordinator position, state of North Dakota, 4:10862 (PB- 
276597) 
Protection of preparatory mining operations without leaving coal 
blocks, 4:9538 
COAL MINING/POWERED SUPPORTS 
Study of dust accumulation in the air during the transportation of 
sections of mechanized props, 4:9542 
COAL MINING/PRODUCTIVITY 
I have to burn coal, now what, 4:9567 (CONF-780485-5) 
COAL MINING/RADIOMETRIC SORTING 
Determination of conveyor-flow parameters by gamma-ray 
transmission analysis, 4:9545 
COAL MINING/ROCK BURSTS 
Improving the effectiveness and mining safety of strata of 
disturbed seams inclined towards dynamic phenomena, 4:9540 
COAL MINING/SAFETY 
Desired behavior through understanding the Federal Coal Mine 
Health and Safety Act of 1969. Final report, 4:9571 (PB-278065) 
COAL MINING/SPONTANEOUS COMBUSTION 
Systems for preparing steep seams inclined towards spontaneous 
combusion, in negative reference points of airway horizons, 
4:9541 
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COAL MINING/SUPPORTS 
Status of major mining props in deep horizons of Donbass mines, 
4:9539 
COAL MINING/WASTE WATER 
Water clarification plant at the mouth of the Emscher River, 
4:9506 
COAL PREPARATION/EFFICIENCY 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
COAL PREPARATION/MAGNETIC SEPARATORS 
Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
COAL PREPARATION PLANTS/NOMOGRAMS 
Pulp properties and grinding mills, 4:9556 
COAL PREPARATION PLANTS/SORTING 
Use of conical sieves at coal concentration factories, 4:9555 
COAL RESERVES 
SA's recoverable coal reserves revised upwards by 150 pc, 4:9509 
COAL RESERVES/INFORMATION SYSTEMS 
National Coal-Resources Data System of the U.S. Geological 
Survey, 4:9511 
COAL SEAMS/REMOTE SENSING 
Evaluation of coal thickness sensors. Final, Phase I report, 4:9512 
(FE-8885-1(Vol.2)) 
COAL SEAMS/ROCK BURSTS 
Improving the effectiveness and mining safety of strata of 
disturbed seams inclined towards dynamic phenomena, 4:9540 
COAL SEAMS/SPONTANEOUS COMBUSTION 
Systems for preparing steep seams inclined towards spontaneous 
combusion, in negative reference points of airway horizons, 
4:9541 
COAL SEAMS/THICKNESS 
Evaluation of coal thickness sensors. Final, Phase I report, 4:9512 
(FE-8885-1(Vol.2)) 
COAL TAR/BIBLIOGRAPHIES 
Coal tar technology (a bibliography with abstracts). Report for 
1964-April 1978, 4:9475 (NTIS/PS-78/0407) 
COAL TAR/BIOLOGICAL EFFECTS 
Criteria for a recommended standard. Occupational exposure to 
coal tar products, 4:11592 (PB-276917) 
COAL TAR/PROCESSING 
Process for obtaining sulfur free pure naphthalene from 
bituminous coal tar and thionaphthene as a by-product (Patent), 
4:9470 
COAL TAR/PRODUCTION 
Carbonization of coal in a continuous fluidized bed, 4:9390 
COAL TAR/RECYCLING 
Process for the multiple zone gasification of coal (Patent), 4:9432 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COASTAL REGIONS/GEOLOGY 
Stratigraphic and structural framework of the foz do amazonas 
basin, 4:11616 
COASTAL REGIONS/MANAGEMENT 
Marine-related research at MIT, 1977: including projects on 
marine resources, ocean utilization and coastal zone 
management, 4:11654 (PB-279028) 
COASTAL REGIONS/RESOURCE POTENTIAL 
Stratigraphic and structural framework of the foz do amazonas 
basin, 4:11616 
COATED FUEL PARTICLES/FAILURES 
Determination of end-of-life-failure fractions of HTGR-fuel 
particles by postirradiation annealing and beta autoradiography, 
4:10287 (ORNL/TM-6619) 
COATED FUEL PARTICLES/PERFORMANCE 
Low-enriched fuel particle performance review (UO2), 4:10286 
(GA-A-14759) 
COATINGS 
See also VAPOR DEPOSITED COATINGS 
COATINGS/INSPECTION 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
COBALT/DIFFUSION 
Direct determination of activation energies in tracer diffusion 
without depth measurement, 4:11051 
Temperature dependence of the isotope effect for self-diffusion 
and cobalt impurity-diffusion in gold, 4:11046 
COBALT/REMOVAL 
Removal of radiocobalt in waste water by activated charcoal 
using oxine as a chelating agent, 4:9795 


COLLISIONAL PLASMA/RADIATIVE COOLING 


COBALT 57/ISOTOPE EFFECTS 

Temperature dependence of the isotope effect for self-diffusion 

and cobalt impurity-diffusion in gold, 4:11046 
COBALT 60/ENVIRONMENTAL TRANSPORT 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, | 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 

COBALT 60/ISOTOPE EFFECTS 

Temperature dependence of the isotope effect for self-diffusion 

and cobalt impurity-diffusion in gold, 4:11046 
COBALT 60/RADIATION MONITORING 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

COBALT ALLOYS 
See also HASTELLOY X 
COBALT ALLOYS/MAGNETIC PROPERTIES 

Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Final report for 1964-May 1978, 4:11044 (NTIS/PS- 
78/0518) 

Cobalt rare earth permanent magnets (citations from the 
Engineering Index data base). Final report for 1970-May 1978, 
4:11045 (NTIS/PS-78/0519) 

COBALT ALLOYS/MICROSTRUCTURE 

Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 

COBALT ALLOYS/SWELLING 

Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 

COBALT ALLOYS/TENSILE PROPERTIES 

Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 

COBALT COMPLEXES/REDOX REACTIONS 

Charge separation in photoinitiated electron transfer reactions 
induced by a polyelectrolyte, 4:11168 

COENZYMES/CROSS-LINKING 

Affinity crosslinking agent for enzyme stabilization and 

immobilization, 4:9870 (PB-282423) 
COGAS PROCESS/RESIDUES 

Fossil energy program progress report for June 1978, 4:9386 

(ORNL/TM-6489) 
COKE/BIBLIOGRAPHIES 

Coke manufacture (citations from the Engineering Index data 

base). Report for 1974-April 1978, 4:9384 (NTIS/PS-78/0356) 
COKE/CHEMICAL COMPOSITION 

Composition and micro-structure of coke and distribution of sulfur 

by types, 4:9483 
COKE/GRINDING 

Transformation to hard-type carbon solids from petroleum coke 

powder by grinding, 4:9389 
COKE/IMPURITIES 

Composition and micro-structure of coke and distribution of sulfur 

by types, 4:9483 
COKE/MICROSTRUCTURE 
Composition and micro-structure of coke and distribution of sulfur 
by types, 4:9483 
COKE/QUENCHING 
Coke quenching car (Patent; equipment), 4:9391 
COKE/SINTERING 
Transformation to hard-type carbon solids from petroleum coke 
powder by grinding, 4:9389 
COKE/SORPTIVE PROPERTIES 
Alterations of the specific surface of cokes at high pressure, 4:9396 
COKE OVENS/AIR POLLUTION CONTROL 
Apparatus and method for recovery of coal fines (Patent), 4:9393 
COKE OVENS/WASTE WATER 

Process for separating ammonia and acid gases from waste waters 
containing fixed ammonia salts (Patent), 4:9500 

Reducing coke plant effluent, 4:9507 

Water clarification plant at the mouth of the Emscher River, 
4:9506 

COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA/ELECTRIC FIELDS 
Problem of electric field distribution in a plasma, 4:11842 
COLLECTIVE ACCELERATORS/DESIGN 
A new collective particle accelerator. Interim report, 4:11422 
(AD-A-053759) 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/RADIATIVE COOLING 

Radiative properties of helium plasma with a non-Maxwell 

electron, 4:11809 





COLLISIONLESS PLASMA/ELECTRIC CONDUCTIVITY 


COLLISIONLESS PLASMA/ELECTRIC CONDUCTIVITY 

Two problems involving perfect conductivity in a collisionless 
plasma, 4:11835 

COLLISIONLESS PLASMA/ELECTROMAGNETIC 

RADIATION 

Anomalous absorption of electromagnetic waves in a randomly 
inhomogeneous collisionless magnetoactive plasma, 4:11897 
(CTO-1362) 

COLLISIONLESS PLASMA/ENERGY SPECTRA 

Measurement of the energy spectrum of ions in a collisionless 
neutral current layer, 4:11820 

COLLISIONLESS PLASMA/MAGNETOHYDRODYNAMICS 

Collisionless plasma hydrodynamics with the nonzero Larmor 

radius of ions and flute instability of a Z pinch, 4:11876 
COLLISIONLESS PLASMA/OSCILLATION MODES 

High frequency oscillations is a bounded thermally produced 

plasma, 4:11884 
COLORADO/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Grzat Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, La Junta 
Quadrangle, 4:9734 (GJBX-100(78)(Vol.2-D)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of the Great Plains and Central Lowlands, Lamar 
Quadrangle, 4:9735 (GJBX-100(78)(Vol.2-J)) 

COLORADO/ENERGY SOURCE DEVELOPMENT 

Colorado energy impact assistance plan, 4:10812 (PB-276587) 

COLORADO/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
COLORADO/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, La Junta 
Quadrangle, 4:9734 (GJBX-100(78)(Vol.2-I)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of the Great Plains and Central Lowlands, Lamar 
Quadrangle, 4:9735 (GJBX-100(78)(Vol.2-J)) 

COLORADO/MILK 

Milk sampling and analysis program fixed prices contract with 
Lawrence Livermore Laboratory, Livermore, California (Trace 
element content in milk samples in Colorado), 4:11505 (UCRL- 
13898) 

COLORADO/NATURAL GAS WELLS 

Gas Stimulation Mapping and Characterization Program, 4:9689 

(METC/SP-78/6(Vol.1)) 
COLORADO/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, La Junta 
Quadrangle, 4:9734 (GJBX-100(78)(Vol.2-I)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of the Great Plains and Central Lowlands, Lamar 
Quadrangle, 4:9735 (GJBX-100(78)(Vol.2-J)) 

COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER BASIN/BIBLIOGRAPHIES 

Hydrologic bibliography of the Columbia River basalts in 
Washington, 4:11602 (RHO-BWI-C-14) 

COLUMBIA RIVER BASIN/GEOLOGIC DEPOSITS 

Hydrologic bibliography of the Columbia River basalts in 
Washington, 4:11602 (RHO-BWI-C-14) 

COLUMBIA RIVER BASIN/HYDROLOGY 
Hydrologic bibliography of the Columbia River basalts in 
Washington, 4:11602 (RHO-BWI-C-14) 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/CONTROL SYSTEMS 
Simulation and control of magnetohydrodynamic steam, 4:10139 
COMBINED-CYCLE POWER PLANTS/EFFICIENCY 

Survey of processes for high temperature-high pressure gas 

purification (52 references), 4:9399 (ORNL/TM-6178) 
COMBINED-CYCLE POWER PLANTS/FUELS 

Comparative economics of alternative fuels for intermediate 

service, combined cycle power plant, 4:10161 (CONF-771203-) 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 

Development of high-temperature turbine subsystem technology 
to a “technology readiness status”. Phase II. Quarterly report, 
January-March 1978, 4:10135 (FE-1806-42) 

Development of high temperature turbine subsystem technology 
to a “technology readiness status”: Phase II. Progress report for 
September 1978, 4:10137 (FE- 1806- 55) 
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Development of high temperature turbine subsystem technology 
to a "technology readiness status”: Phase II. Progress report for 
July 1978, 4:10136 (FE-1806-51) 

COMBINED-CYCLE POWER PLANTS/PERFORMANCE 

Simulation and control of magnetohydrodynamic steam, 4:10139 

COMBUSTION ENGINEERING STANDARD REACTOR 
See CE STANDARD REACTOR 
COMBUSTION KINETICS/DIAGNOSTIC TECHNIQUES 

Annual report: application of advanced laser diagnostics to 

combustion studies in automotive engines, 4:10966 (SAND-78- 


8247) 
COMBUSTION KINETICS/MEASURING INSTRUMENTS 

Application of laser velocimetry to a motored internal combustion 
engine, 4:10967 (SAND-78-8722) 

COMBUSTORS 
See also BURNERS 
COMBUSTORS/FUEL SUBSTITUTION 

Method for converting combustor from hydrocarbonaceous fuel 

to carbonaceous fuel (Patent), 4:11286 
COMMERCIAL BUILDINGS/AIR QUALITY 

Indoor air quality measurements in energy efficient buildings, 
4:10788 (LBL-7831) 

COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Energy conservation through building design (citations from the 
NTIS data base). Report for 1964-April 1978, 4:10896 (NTIS/ 
PS-78/0444) 

Energy conservation through building design (citations from the 
Engineering Index data base). Report for 1970-April 1978, 
4:10897 (NTIS/PS-78/0445) 

Energy conservation: buildings. Volume 2. 1977-April 1978 (a 
bibliography with abstracts). Report for 1977-April 1978, 
4:10883 (NTIS/PS-78/0503) 

COMMERCIAL BUILDINGS/PHOTOVOLTAIC POWER 

PLANTS 

Photovoltaic power system, Museum of Science and Industry, 
Chicago, 4:9996 (CONF-770865-) 

COMMERCIAL BUILDINGS/WINDOWS 

Simplified analysis of thermal and lighting characteristics of 

windows: two case studies. Final report, 4:10902 (PB-278619) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 

Energy-conservation choices for the city of Portland. Volume 1. 
Preliminary energy data and analysis. Final report 1975-77, 
4:10948 (PB-276779) 

Energy-conservation choices for the city of Portland. Volume 3. 
Summary of conservation choices, 4:10950 (PB-276781) 

Energy-conservation choices for the city of Portland. Volume 3c. 
Commercial-conservation choices. Final report 1975-77, 4:10952 
(PB-276784) 

Office of Conservation second quarterly report, April-June 1978, 
4:10946 (NP-23420) 

COMMUNICATIONS 

Multiple phase-screen propagation analysis for defense satellite 
communications system. Topical report, November 1975- 
September 1977, 4:11467 (AD-A-053463) 

COMMUNICATIONS/CATALOGS 
Catalog of physical protection equipment. Book 3: Volume VIII. 
General purpose communication components, 4:9845 (NUREG- 
0274(Vol.8)(Bk.3)) 
COMMUNITIES (ECOLOGICAL) 

See ECOSYSTEMS 
COMPOSITE MATERIALS 

See also CONCRETE-PLASTIC COMPOSITES 
COMPOSITE MATERIALS/BIBLIOGRAPHIES 

Boron-reinforced composites. Volume 2. 1976-April, 1978 (a 
bibliography with abstracts). Report for 1976-April 1978, 
4:11102 (NTIS/PS-78/0357) 

COMPOSITE MATERIALS/FAILURE MODE ANALYSIS 

Failure analysis of composites with stress gradients, 4:11194 
(UCRL-80909) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 

AQUIFERS 

Compressed air energy storage systems studies. Progress report 
for FY 1976, 4:10780 (TID-28797) 

COMPRESSED AIR STORAGE POWER PLANTS/GAS 

TURBINES 

Compressed air energy storage systems studies. Progress report 
for FY 1976, 4:10780 (TID-28797) 

COMPRESSED AIR STORAGE POWER PLANTS/PRESSURE 

VESSELS 

Composite materials in automotive energy storage systems, 
4:10991 (UCRL-81239) 

COMPRESSORS/DESIGN 

Development of promising turbocompressors, 4:10979 
COMPRESSORS/PERFORMANCE 

Development of promising turbocompressors, 4:10979 
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COMPUTER CODES 

Computer mapping software at the Lawrence Berkeley 
Laboratory (MAPEDIT, ZINC, CARTE, IDDS, GRAFPAC, 
in FORTRAN for CDC computers), 4:11973 (LBL-7938) 

Dynamic loads for the strength design of moored offshore 
structures under storm conditions, 4:11366 

EDP network analysis for electronics in nuclear radiation 
environment, 4:11444 (N-78-18899) 

Survey of electric and hybrid vehicle simulation programs. Final 
report, 4:10984 (HCP/M1011-04) 

COMPUTER CODES/C CODES 

CLAYMORE code and its use for describing coolant boiling in 
LMFBR subassemblies, 4:10716 

Density-neutron crossplot analysis for shaly gas sands using hand- 
carried calculators (CRPLOT), 4:11452 

LBL Socio-Economic Environmental-Demographic Information 
System (SEEDIS). Chart: graphic analysis and display system, 
4:11972 (LBL-7277) 

COMPUTER CODES/D CODES 
DOE-1 verification program plan, 4:10870 (LA-7552-MS) 
COMPUTER CODES/E CODES 

Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592 (EQUILIB), 4:10117 

COMPUTER CODES/F CODES 

Application of a library of processed ENDF/B-IV fission-product 
aggregate decay data in the calculation of decay-energy spectra 
(FITPULS, in FORTRAN for CDC computers), 4:11736 (LA- 
7483-MS) 

Dynamic and fatigue analysis of Murchison tower structure 
(FATJACK computer programs), 4:11346 

FLUFLOW: an appended code for calculating heat transfer to a 
fluid, 4:11260 (SAND-78-8271) 

FRAPCON-1: a computer code for the steady state analysis of 
oxide fuel rods, 4:10194 (CDAP-TR-78-032) 

COMPUTER CODES/H CODES 

HONDO II: a finite element computer program for the large 
deformation dynamic response of axisymmetric solids 
(HONDO), 4:11193 (SAND-78-0422) 

HOTPIN - a programme for computing detailed steady state 
temperature distributions in fuel clusters cooled by radiation and 
convection, 4:10480 (AEEW-M-1518) 

COMPUTER CODES/I CODES 

User's guide for the Interactive Optimization System (INTEROP) 
(In FORTRAN IV for CDC CYBER-173), 4:11976 (TREE- 
1292) 

COMPUTER CODES/P CODES 

History of PUQFUA: plutonium body burden (Q) from urine 

assays, 4:11582 (LA-7403-H) 
COMPUTER CODES/R CODES 

Code development and analysis program. RELAP4/MOD7 
(Version 2): user’s manual, 4:10640 (CDAP-TR-78-036) 

RAPVOID - a computer code for deriving the release of a two- 
phase single-component mixture through a complex array of 
pipes and the resulting depressurisation of the discharge vessel, 
4:10479 (AEEW-M-1512) 

RCPO1: a Monte Carlo program for solving neutron and photon 
transport problems in three-dimensional geometry with detailed 
energy description (LWBR development program) (For CDC- 
6600 and -7600, in FORTRAN), 4:11740 (WAPD-TM-1267) 

REAP Economic Demographic Model: technical description. 
Final report (North Dakota), 4:10813 (PB-278720) 

REPMEP: RELAP Plot/Restart Tape Merge Program, 4:10676 
(NUREG/CR-0355) 

RETRAN: a computer code for analyzing the dynamics and 
control of thermal-hydraulic systems, 4:10582 

COMPUTER CODES/S CODES 

Example of soil-pile coupling under seismic loading (SPASM; 
seismic pile analysis with support motion), 4:11400 

SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10680 (NUREG/CR-0453(Vol.1)) 

SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10681 (NUREG/CR-0453(Vol.2)) 

Using SETS to find minimal cut sets in large fault trees (For CDC 
computers), 4:11975 (SAND-78-1943C) 

COMPUTER CODES/T CODES 

Procedure for evaluating the stability of a barge transporting a 
large offshore structure (NSC/Tow System: tow/weight; tow/ 
stability; tow/action; tow/stress), 4:11401 

Time dependent air transport of radiation (TDATR). Final report, 
8 August 1973-30 September 1975, 4:11739 (AD-A-053464) 

COMPUTER GRAPHICS/COMPUTER CODES 

Computer mapping software at the Lawrence Berkeley 
Laboratory, 4:11973 (LBL-7938) 

LBL Socio-Economic Environmental-Demographic Information 
System (SEEDIS). Chart: graphic analysis and display system, 
4:11972 (LBL-7277) 


CONTINENTAL SHELF/GEOLOGY 


COMPUTER NETWORKS 
National MFE computer center: increased capability in 1978, 
4:11964 (UCRL-52000-78-9) 
COMPUTER OUTPUT DEVICES 
Qantex magnetic tape drive model 600 controller, 4:11977 
(UCRL-81525) 
CONCRETE-PLASTIC COMPOSITES/MATERIALS TESTING 
Cementing of geothermal wells. Progress report No. 8, January- 
March 1978, 4:10111 (BNL-50850) 
CONCRETES/CREEP 
Statistical analysis of the relation between shrinkage and creep 
deformations in heavy concrete, 4:11109 
CONCRETES/DECOMPOSITION 
Post-accident conditions: I. Fast reactor debris bed experiments. 
II. Molten core penetration measurements, 4:10694 (SAND-78- 
1223C 
CONCRETES/SHRINKAGE 
Statistical analysis of the relation between shrinkage and creep 
deformations in heavy concrete, 4:11109 
CONDENSATION CHAMBERS/PRESSURE GRADIENTS 
A model for condensation oscillations in a vertical pipe 
discharging steam into a subcooled water pool. Topical report 
October 1977-May 1978 (BWR loss of coolant), 4:10686 (PB- 
283043) 
CONDENSED AROMATICS 
See also ANTHRACENE 
NAPHTHALENE 
PYRENE 
CONDENSED AROMATICS/CARCINOGENESIS 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
CONDENSERS 
See also STEAM CONDENSERS 
CONDENSERS/DESIGN 
More precise thermal design of condensers for water-alcohol 
vapors, 4:9902 
CONNECTIONS 
See JOINTS 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONTACTORS 
See SWITCHES 
CONTAINMENT 
(Means and methods for preventing the escape of fission products to 
the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
OIL POLLUTION CONTAINMENT 
Containment vessel for BWR type reactors (Patent), 4:10773 
CONTAINMENT BUILDINGS 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
Nuclear facility with a closed working-gas cycle (Patent), 4:10306 
Nuclear power plant (Patent), 4:10728 
Nuclear power plant with containment (Patent), 4:10725 
Nuclear power plant (Patent), 4:10722 
CONTAINMENT SHELLS/BIOLOGICAL SHIELDS 
Containment vessel of reactor (Patent; BWR), 4:10774 
CONTAINMENT SHELLS/PRESSURE GRADIENTS 
Dynamic elastic-plastic response of a containment vessel to fluid 
pressure pulses. Technical report, 31 December 1976-30 June 
1977, 4:10632 (AD-A-052148) 
CONTAINMENT SYSTEMS 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Cavitation preventive device (Patent), 4:10775 
Vent clearing during a simulated loss-of-coolant accident in Mark 
I boiling-water-reactor pressure-suppression system, 4:10698 
(UCRL-80873) 
CONTAINMENT SYSTEMS/SPECIFICATIONS 
Preliminary design of a containment to withstand core melt for a 
1300 MWe LWR system, 4:10213 
CONTINENTAL SHELF/AQUATIC ECOSYSTEMS 
An assessment of the environmental impact of mining on the 
Continental Shelf, 4:11524 
CONTINENTAL SHELF/CLAYS 
Progress of consolidation of a marine clay in Borneo, 4:11640 
CONTINENTAL SHELF/GEOLOGICAL SURVEYS 
Environmental hazards on the Atlantic outer continental shelf of 
the United States, 4:11671 
Surface and shallow subsurface geology of Texas submerged 
lands, 4:11670 
CONTINENTAL SHELF/GEOLOGY 
Stratigraphic and structural framework of the foz do amazonas 
basin, 4:11616 





CONTINENTAL SHELF/LANDSLIDES 


CONTINENTAL SHELF/LANDSLIDES 
Quantitative study of slope instability in the Gulf of Alaska, 
4:11672 
CONTINENTAL SHELF/MARINE SURVEYS 
Buoy system for acquiring, processing and telemetering real time 
OCS oceanographic data, 4:11637 
CONTINENTAL SHELF/OFFSHORE DRILLING 
Sediment strength distribution for planning mobile rig operations: 
Louisiana continental shelf, 4:11387 
CONTINENTAL SHELF/RESOURCE POTENTIAL 
Stratigraphic and structural framework of the foz do amazonas 
basin, 4:11616 
CONTINENTAL SHELF/SEDIMENTATION 
Quantitative study of slope instability in the Gulf of Alaska, 
4:11672 
CONTINENTAL SHELF/SEDIMENTS 
Sediment strength distribution for planning mobile rig operations: 
Louisiana continental shelf, 4:11387 
CONTINENTAL SLOPE/LANDSLIDES 
Quantitative study of slope instability in the Gulf of Alaska, 
4:11672 
CONTINENTAL SLOPE/SEDIMENTATION 
Quantitative study of slope instability in the Gulf of Alaska, 
4:11672 
CONTINUOUS MINERS/AVAILABILITY 
Electrical and mechanical system improvement study (continuous 
miners). Final technical report as of 15 July 1978, 4:9513 (FE- 
8916-1) 
CONTINUOUS MINERS/RELIABILITY 
Electrical and mechanical system improvement study (continuous 
miners). Final technical report as of 15 July 1978, 4:9513 (FE- 
8916-1) 
CONTINUOUS MINERS/REPAIR 
Electrical and mechanical system improvement study (continuous 
miners). Final technical report as of 15 July 1978, 4:9513 (FE- 
8916-1) 
CONTROL ELEMENTS 
See also SCRAM RODS 
Control rod for a nuclear reactor, operating process of this reactor 
and reactor fitted up with these control rods (Patent), 4:10584 
Linear extrapolation distance for a black cylindrical control rod 
with the pulsed neutron method, 4:10563 (CTH-RF-31) 
Liquid absorbent safety device for a nuclear reactor (Patent), 
4:10564 
Nuclear reactor control rod (Patent), 4:10571 
Reactor control system (Patent), 4:10600 
Reactor control rod (Patent), 4:10597 
Solid absorbent safety device for a nuclear reactor (Patent), 
4:10565 
CONTROL ELEMENTS/DESIGN 
Control rod (Patent), 4:10594 
CONTROL ELEMENTS/DISPLACEMENT GAGES 
Device for indicating the position of a control rod (Patent), 
4:10595 
CONTROL ELEMENTS/FABRICATION 
Control rod (Patent; BWR), 4:10589 
CONTROL ELEMENTS/SHOCK ABSORBERS 
Shock absorber (Patent), 4:10566 
CONTROL ROD DRIVES 
Automatic control rod drive mechanism (Patent; BWR), 4:10596 
Method of operating a control rod (Patent), 4:10592 
Scram rod system for nuclear reactors (Patent; LMFBR), 4:10574 
Tool for handling a control rod (Patent), 4:10591 
CONTROL ROD DRIVES/PERFORMANCE 
Long-term operational experience of a newly-developed control 
rod drive (BWR), 4:10587 (RISLEY-Trans-3085) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTIVE INSTABILITIES 
Drift cyclotron instability with high frequency applied magnetic 
field, 4:11855 
CONVEYORS 
Face-end and drivage technology improved by single-chain 
scraper conveyors with roller curve transfer chutes, 4:9546 
COOK INLET 
See GULF OF ALASKA 
COOLANT CLEANUP SYSTEMS 
Arrangement to remove hydrogen isotopes from gas phases, in 
particular to remove tritium from the primary gas of HTR 
reactors (Patent), 4:10301 
SALA-HGMS. High gradient magnetic separation, 4:10319 
COOLANT CLEANUP SYSTEMS/DESIGN 
Nuclear power plant with PWR (Patent), 4:10272 
Process for dissolving the radioactive corrosion products from 
internal surfaces in nuclear reactors (Patent), 4:10282 
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Radionuclide trap (Patent; LMFBR), 4:10354 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/WATER REQUIREMENTS 
Water recycle/reuse alternatives in coal-fired steam-electric 
power Plants: Volume i. plant studies and general 
implementation plans. Final report June 1975-February 1978, 
4:10134 (PB-282211) 
COOLING TOWERS/ENVIRONMENTAL IMPACTS 
Evaluation of proposed TG and E (Tucson Gas and Electric 
Company) wastewater discharge on groundwater in the Tucson 
Basin. Final report, 4:11512 (PB-277058) 
COOLING TOWERS/THERMAL EFFLUENTS 
METER-ORNL precipitation network: from design to data 
analysis (For measurement of precipitation responses to cooling 
tower plumes at Bowen Electric Generating Plant in Georgia), 
4:11496 (ORNL/TM-6523) 
COPOLYMERS/MECHANICAL PROPERTIES 
Polyketones and polysulfones for conservation in the ethylene 
polymer industry. Progress report No. 1, October 1977-March 
1978, 4:10933 (BNL-50884) 
COPOLY MERS/PRODUCTION 
Polyketones and polysulfones for conservation in the ethylene 
polymer industry. Progress report No. 1, October 1977-March 
1978, 4:10933 (BNL-50884) 
COPPER/ABSORPTION SPECTROSCOPY 
Determination of aluminum, copper, iron and lead in glycol 
formulations by atomic absorption spectroscopy, 4:10051 
(DOE/NASA/CR-150520) 
COPPER/BIOLOGICAL EFFECTS 
Chemical effluents in surface waters from nuclear power plants, 
research order Nos. 60-78-040 and 60-78-042. Quarterly progress 
report, 4:11518 (UCID-17744-78-3) 
COPPER/CRYSTAL DEFECTS 
SCF-Xa-MS calculations for H in metal clusters, 4:11026 
COPPER/DIFFUSION 
Impurity diffusion in aluminum, 4:11048 
Measurement of the interdiffusion, intrinsic and tracer diffusion 
coefficients in Cu-rich Cu-Au solid solutions, 4:11047 
COPPER/ELECTROPHORESIS 
Electromigration of fast diffusers in lead, 4:11049 
COPPER/INTERSTITIALS 
Stress-induced ordering of self-interstitial clusters in Al and Cu, 
4:11017 
COPPER/MATERIALS RECOVERY 
Investigation of municipal waste water constituents detrimental to 
froth flotation recovery of copper and molybdenum sulfides. 
Completion report, 4:10962 (PB-282372) 
COPPER/PERMEABILITY 
Measurement of the interdiffusion, intrinsic and tracer diffusion 
coefficients in Cu-rich Cu-Au solid solutions, 4:11047 
COPPER/PHYSICAL RADIATION EFFECTS 
Helium irradiations of copper at | to 25 kev: range profiles, 
reemission, and blistering (Elastic Recoil Detection), 4:11967 
Stress-induced ordering of self-interstitial clusters in Al and Cu, 
4:11017 
Study of interstitial trapping configurations in fcc metals by ion 
channeling, 4:11093 
COPPER/RADIATION SCATTERING ANALYSIS 
Bulk analysis for copper and nickel in ores using gamma-ray 
resonance scattering, 4:11116 
COPPER/SELF-DIFFUSION 
Atomic jump processes in self-diffusion, 4:11052 
Direct determination of activation energies in tracer diffusion 
without depth measurement, 4:11051 
COPPER/VACANCIES 
Atomic jump processes in self-diffusion, 4:11052 
Vacancy concentrations in metals, 4:11022 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/ELECTRIC CONDUCTIVITY 
Study of vacancy characteristics in Al and Al-Cu alloys by the 
method of measuring the electrical-resistance derivative with 
respect to temperature, 4:11014 
COPPER ALLOYS/SWELLING 
Influence of fast diffusing substitutional elements on the swelling 
behaviour of Ni- and Cu-alloys, 4:10410 
COPPER ALLOYS/VACANCIES 
Study of vacancy characteristics in Al and Al-Cu alloys by the 
method of measuring the electrical-resistance derivative with 
respect to temperature, 4:11014 
ber ered migration and short range ordering in binary alloys, 
4:11025 





MARCH 15, 1979 


COPPER BASE ALLOYS/PERMEABILITY 
Measurement of the interdiffusion, intrinsic and tracer diffusion 
coefficients in Cu-rich Cu-Au solid solutions, 4:11047 
COPPER BASE ALLOYS/VACANCIES 
New method for determining the formation energy of a vacancy 
in concentrated alloys, 4:11009 
COPPER ORES/CHEMICAL ANALYSIS 
Bulk analysis for copper and nickel in ores using gamma-ray 
resonance scattering, 4:11116 
COPPER SULFIDES/SPUTTERING 
Cadmium sulfide/copper sulfide heterojunction cell research, 
4:9953 (CONF-771051-) 
CORE CATCHERS 
Safety equipment in a reactor (Patent; LMFBR), 4:10772 
CORE FLOODING SYSTEMS/HEAT TRANSFER 
Reflood heat transfer and hydraulics in pressurized water reactors, 
4:10757 
CORE FLOODING SYSTEMS/HYDRAULICS 
Reflood heat transfer and hydraulics in pressurized water reactors, 
4:10757 
CORE FLOODING SYSTEMS/PERFORMANCE 
FLECHT-SET systems: systems effects on reflooding behavior, 
4:10749 
CORE FLOODING SYSTEMS/PERFORMANCE TESTING 
PWR refill studies, 4:10747 
CORE SPRAY SYSTEMS 
Basic studies on the cooling of LWRs by in-core sprays, 4:10751 
CORE SPRAY SYSTEMS/PIPES 
Towards an elastic-plastic fracture mechanics predictive capability 
for reactor piping (BWR), 4:10211 
CORIUM/FREEZING 
Reactor Safety Research Programs. Quarterly progress report, 
April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION RESISTANT ALLOYS/MATERIALS TESTING 
Down-hole corrosion in a Salton Sea geothermal well. Paper No. 
SPE 6613, 4:10121 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
CORUNDUM/SATURATION 
Thermodynamic properties of mullite, 4:11129 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION/CHEMICAL COMPOSITION 
Ultra-heavy cosmic rays: theoretical implications of recent 
observations, 4:11676 (N-78-14981) 
COSMIC RADIATION/MEAN FREE PATH 
Contribution to the study of the nuclear interactions, mean free- 
path and fragmentation of the M-group (6< =Z< =9) cosmic 
heavy ions by the study of high energy carbon '°C, nitrogen 
MN and oxygen '®O (0.25, 1.05 and 2.1 GeV/nucleon 
accelerated at the Lawrence Berkeley Laboratory), 4:11675 
(CRN-HE-76-25) 
COSMIC RADIATION/SIMULATION 
Contribution to the study of the nuclear interactions, mean free- 
path and fragmentation of the M-group (6< =Z< =9) cosmic 
heavy ions by the study of high energy carbon '*C, nitrogen 
44N and oxygen **O (0.25, 1.05 and 2.1 GeV/nucleon 
accelerated at the Lawrence Berkeley Laboratory), 4:11675 
(CRN-HE-76-25) 
COST BENEFIT ANALYSIS/MATHEMATICAL MODELS 
An economic evaluation of proposed amendments to the Illinois 
Sulfur Dioxide Regulation, 4:11500 (PB-282390) 
CRABS 
See CRUSTACEANS 
CRANES/DYNAMIC LOADS 
Dynamic loads on a shipboard crane boom due to ship motion, 
4:11404 
CRANES/PERFORMANCE 
Design, construction and workability of a semi-submersible 
derrick barge with 2,000 tons revolving crane, 4:11389 
CRANES/SPECIFICATIONS 
Publication concerning the draft of an amended technical safety 
rule of the Kerntechnischer Ausschuss. Dated February 28th, 
1978, 4:10444 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CRG PROCESSES 
Composition control of gases (Patent), 4:9446 
CRIMEA/NATURAL GAS DEPOSITS 
Determination of conditional values of parameters of loose sandy- 
clayey reservoirs, 4:9675 
CRITICAL HEAT FLUX/NUMERICAL SOLUTION 
Critical heat fluxes in internally heated annular channels, 4:11264 


DATA ACQUISITION SYSTEMS/DESIGN 


CROPS/PRODUCTION 
Photovoltaic applications definition and photovoltaic system 
definition study in the agricultural sector Task 1 report, 4:9965 
(SAND-78-7030) 
CROPS/PRODUCTIVITY 
Increasing crop productivity, 4:9968 (CONF-7705123-) 
CROPS/SOLAR DRYING 
Analysis and development of a solar energy regenerated desiccant 
crop drying facility, 4:10043 (CONF-770686-) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS/BIOLOGICAL EFFECTS 
Chemical effluents in surface waters from nuclear power plants, 
research order Nos. 60-78-040 and 60-78-042. Quarterly progress 
report, 4:11518 (UCID-17744-78-3) 
CRYSTAL RIVER-3 REACTOR/SECURITY 
X-ray screening speeds security, 4:10253 
CSF PROCESS/COMPARATIVE EVALUATIONS 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
CS-SR PROCESS 
Engineering development of a short residence time, coal 
hydropyrolysis process, 4:9464 
CS-SR PROCESS/ENGINEERING 
Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 
CURIUM 242/RADIATION MONITORING 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
CURIUM 244/RADIATION MONITORING 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
CYCLOALKANES 
See also CYCLOHEXANE 
CYCLOALKANES/MOLECULAR STRUCTURE 
Theoretical studies on the singlet and triplet cyclopropylidene- 
allene system, 4:11152 
CYCLOALKANES/PHASE TRANSFORMATIONS 
Theoretical studies on the singlet and triplet cyclopropylidene- 
allene system, 4:11152 
CYCLOHEXANE/AGGLOMERATION 
Study of the micelle formation and the effect of additives on this 
process in reversed micellar systems by positron annihilation 
techniques, 4:11149 
CYCLOTRON INSTABILITY 
Drift cyclotron instability with high frequency applied magnetic 
field, 4:11855 
Identification of drift-cyclotron loss-cone instability in a plasma 
and suppression by radio-frequency field, 4:11866 
CYCLOTRON INSTABILITY/NONLINEAR PROBLEMS 
Nonlinear propagation and modulational instability of electrostatic 
ion cyclotron wave, 4:11869 
CYLINDERS/DIFFUSION 
Diffusion into a hollow cylinder, 4:11192 (ORNL/CSD/TM-48) 
CYLINDERS/IGNITION 
Frank-Kamenetskii problem revisited. Part I. Boundary conditions 
of the first kind, 4:11183 (SAND-78-1509) 
CYLINDERS/IMPACT TESTS 
Experimental study of the impact of horizontal cylinders on a 
water surface, 4:11321 
Wave impact loads on cylinders (Theoretical and experimental 
analysis), 4:11304 
CYLINDERS/SPRAY COATING 
Development of wire-explosion-spray coated cylinders for 
motorcycle engines, 4:10975 
CYLINDERS/WAVE FORCES 
Interference effects between large cylinders in waves (Theoretical 
and experimental analysis), 4:11306 
CYTOLOGY/MANUALS 
Uranium miner lung cancer study. Progress report for period, July 
1, 1977-July 1 1978, 4:11581 (COO-1826-44) 
CZECHOSLOVAKIA/DISTRICT HEATING 
Prospects for the use of nuclear sources of heat in Czechoslovakia, 
4:10465 


D 


D REGION/ELECTRON DENSITY 
The response of atmospheric and lower ionospheric layer 
structures to gravity waves. Interim report, 4:11693 (AD-A- 
051718) 
DATA ACQUISITION SYSTEMS/DESIGN 
Data acquisition system, 4:10007 (CONF-770865-) 





DATA ACQUISITION SYSTEMS/MEASURING 


Development of an experimental marine sediment instrumentation 
system, 4:11626 

System design package for the solar heating and cooling central 
data processing system, 4:10022 (DOE/NASA/CR-150595) 

System design package for solar heating and cooling site data 
acquisition subsystem: Mod 1, 4:10023 (DOE/NASA/CR- 
150606) 

DATA ACQUISITION SYSTEMS/MEASURING 

INSTRUMENTS 

METER-ORNL precipitation network: from design to data 
analysis (For measurement of precipitation responses to cooling 
tower plumes at Bowen Electric Generating Plant in Georgia), 
4:11496 (ORNL/TM-6523) 

DATA ACQUISITION SYSTEMS/PROGRAMMING 

Application node system image manager subsystem within a 
distributed function laboratory computer system, 4:11448 (BNL- 
25005) 

DATA ACQUISITION SYSTEMS/SPECIFICATIONS 

System design package for the solar heating and cooling central 

data processing system, 4:10022 (DOE/NASA/CR-150595) 
DC TO AC INVERTERS 

See INVERTERS 
DECALSO 

See ION EXCHANGE MATERIALS 
DEEP WATER OIL TERMINALS/ECONOMIC IMPACT 

A study of the economic impact of two planned offshore oil ports 
in the Gulf of Mexico. Volume 1. On the economy of southwest 
Louisiana. Historic role of oil and gas production in southwest 
Louisiana. Final report, 4:9643 (PB-278862) 

A study of the economic impact of two planned offshore oil ports 
in the Gulf of Mexico. Volume 2. On the economy of southwest 
Louisiana. Categorical impact of energy production on 
southwest Louisiana. Final report, 4:9644 (PB-278863) 

A study of the economic impact of two planned offshore oil ports 
in the Gulf of Mexico. Volume 3. On the economy of southwest 
Louisiana. Secondary industry characteristics. Final report, 
4:9645 (PB-278864) 

A study of the economic impact of two planned offshore oil ports 
in the Gulf of Mexico. Volume 4. On the economy of southwest 
Louisiana. General petro-industry characterisiics. Final report, 
4:9646 (PB-278865) 

DELAWARE/PETROLEUM INDUSTRY 

Production of the petroleum industry and regional demand in the 

Delaware Estuary region. Staff report, 4:9632 (PB-277916) 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 

A study of the reaction 7* p — A** rho®, with incoming pion 
momentum of 5.8 GeV/c. Master’s thesis, 4:11719 (AD-A- 
053297) 

DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
DEMONSTRATION PLANTS/ENVIRONMENTAL EFFECTS 

Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 

DEMONSTRATION PROGRAMS/ECONOMIC IMPACT 

Key issues in design of the Federal Photovoltaic Utilization 
Program (FPUP), 4:9950 (CONF-770865-) 

DEMONSTRATION PROGRAMS/REVIEWS 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS- 0045/D) 

Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

DENITRIFICATION/TECHNOLOGY ASSESSMENT 

No/sub x/ abatement for stationary sources in Japan. Final report 

March 1976-August 1977, 4:11482 (PB-276948) 
DESALINATION/ECONOMIC ANALYSIS 

Desalination of seawater via reverse osmosis for offshore 

operations, 4:11413 
DESALINATION/TECHNOLOGY ASSESSMENT 

Desalination of seawater via reverse osmosis for offshore 

operations, 4:11413 
DESALINATION PLANTS/SCALE CONTROL 

Experience in scale control with East Mesa geothermal brine. 

Paper No. SPE 6605, 4:10122 
DESERTS/ECOLOGY 

Nutrient concentrations in the natural vegetation of the Mojave 

Desert, 4:11503 
DESICCANTS/REGENERATION 

Analysis and development of a solar energy regenerated desiccant 

crop drying facility, 4:10043 (CONF-770686-) 
DESICCANTS/SOLAR DRYING 
Analysis and development of a solar energy regenerated desiccant 
crop drying facility, 4:10043 (CONF-770686-) 
DESULFURIZATION 
See also CLAUS PROCESS 
HOT GAS CLEANUP 
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DESULFURIZATION/BIBLIOGRAPHIES 
Desulfurization of coal and petroleum. Volume 2. 1976-May 1978 
(a bibliography with abstracts). Report for 1976-May 78, 4:9398 
(NTIS/PS-78/0497) 
DESULFURIZATION/CATALYSTS 
Hydrodesulfurization catalyst and method of preparation (Patent), 
4:9621 
DESULFURIZATION/COST 
An economic evaluation of proposed amendments to the Illinois 
Sulfur Dioxide Regulation, 4:11500 (PB-282390) 
DESULFURIZATION/SLUDGES 
Data base for standards/regulations development for land disposal 
of flue gas cleaning sludges. Final report, 4:9495 (PB-280135) 
DESULFURIZATION/TECHNOLOGY ASSESSMENT 
No/sub x/ abatement for stationary sources in Japan. Final report 
March 1976-August 1977, 4:11482 (PB-276948) 
DETONATORS/DESIGN 
Safe arming system for two-explosive munitions (Patent), 4:11459 
DEUTERIUM/ADSORPTION 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
DEUTERIUM/ISOTOPE EFFECTS 
Equilibrium isotope effect on hydrogen distribution between 
carbon- and metal-bound sites. A neutron diffraction study of 
partially deuterated 
decacarbonyldihydriodomethylenetriosmium, 4:11163 
Non-classical diffusion processes, 4:11060 
DEUTERIUM/ISOTOPIC EXCHANGE 
Pt/SiO:. IV. Isotopic exchange between cyclopentane and 
deuterium, 4:11164 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET/DEUTERON REACTIONS 
Unified absolute differential cross sections for neutron production 
by hydrogen isotopes for charged-particle energies between 6 
and 17 MeV, 4:11731 
DEUTERON REACTIONS/BREAKUP REACTIONS 
Tensor analyzing powers in deuteron-proton elastic scattering and 
the breakup reaction at 45.4 MeV, 4:11726 (LBL-7799) 
Unified absolute differential cross sections for neutron production 
by hydrogen isotopes for charged-particle energies between 6 
and 17 MeV, 4:11731 
DEUTERON REACTIONS/ELASTIC SCATTERING 
Tensor analyzing powers in deuteron-proton elastic scattering and 
the breakup reaction at 45.4 MeV, 4:11726 (LBL-7799) 
DEUTERON REACTIONS/STRIPPING 
Unified absolute differential cross sections for neutron production 
by hydrogen isotopes for charged-particle energies between 6 
and 17 MeV, 4:11731 
DEVELOPED COUNTRIES/ECONOMIC DEVELOPMENT 
Materials supply and demand problems and related near- and long- 
term issues as seen by relatively developed resource-rich nations 
(Canada, Australia, South Africa, and New Zealand), 4:10832 
DEVELOPED COUNTRIES/RESOURCE DEVELOPMENT 
Materials supply and demand problems and related near- and long- 
term issues as seen by relatively developed resource-rich nations 
(Canada, Australia, South Africa, and New Zealand), 4:10832 
DEVELOPED COUNTRIES/TECHNOLOGY TRANSFER 
Reconciling political independence and economic interdependence 
in North-South resource relations, 4:10833 
DEVELOPING COUNTRIES 
New kind of thinking: the perspective of a resource-rich 
developing nation (Venezuela), 4:10830 
DEVELOPING COUNTRIES/APPROPRIATE TECHNOLOGY 
Report of workshop on processing (From joint NAE-NAS 
symposium on materials), 4:10836 
Utilization of new technologies in developing countries, 4:10841 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Materials supply problems from the viewpoint of resource-poor, 
less-developed nations, 4:10831 
DEVELOPING COUNTRIES/MATERIAL SUBSTITUTION 
Report of workshop on processing (From joint NAE-NAS 
symposium on materials), 4:10836 
DEVELOPING COUNTRIES/NUCLEAR MEDICINE 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
DEVELOPING COUNTRIES/RESOURCE DEVELOPMENT 
Materials supply problems from the viewpoint of resource-poor, 
less-developed nations, 4:10831 
Reconciling political independence and economic interdependence 
in North-South resource relations, 4:10833 
DEVELOPING COUNTRIES/TECHNOLOGY UTILIZATION 
Utilization of new technologies in developing countries, 4:10841 
DI-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
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DIAGENESIS 
Chemical evidence for evaluating the diagenetic state of 
sapropelic oils and rocks, 4:9655 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
1,4-DIAZINES 
See PYRAZINES 
DIBENZOPYRROLES 
See CARBAZOLES 
DIESEL ENGINES/COMPRESSORS 
Development of promising turbocompressors, 4:10979 
DIESEL ENGINES/DATA ACQUISITION SYSTEMS 
Locomotive data acquisition package. Phase I, final report, 
October 1977-July 1978, 4:10911 (LBL-7945) 
DIESEL ENGINES/EXHAUST GASES 
Effects of diesel engine emissions on coal mine air quality. Final 
report, 4:9522 (PB-282377) 
Emmissions characteristics of six high-speed diesel engines, 
4:11289 (BETC/TPR-78/7) 
DIESEL ENGINES/FUEL CONSUMPTION 
Economic effect of introduction and operation of the new marine 
diesel engine, 6CHn26/34, 4:10922 
DIESEL ENGINES/FUEL ECONOMY 
Engine combustion technology overview, 4:10970 (SAND-78- 
8801 


DIESEL ENGINES/FUEL INJECTION SYSTEMS 
Investigation and improvement of volumetric and film-type 
mixture formation in diesel engines, 4:10978 
Problem of fuel atomization by diesel fuel injectors, 4:10981 
DIESEL ENGINES/FUEL SUBSTITUTION 
Engine combustion technology overview, 4:10970 (SAND-78- 


8801) 
DIESEL ENGINES/LIFE-CYCLE COST 
Locomotive data acquisition package. Phase I, final report, 
October 1977-July 1978, 4:10911 (LBL-7945) 
DIESEL ENGINES/PERFORMANCE TESTING 
Isuzu’s new 5.8L direct injection diesel engine, 4:10980 
DIESEL ENGINES/RELIABILITY 
Effect of roughness of working surfaces of cylinder liners of 
marine diesel engines on conditions of their running-in and 
subsequent wear, 4:10921 
DIESEL ENGINES/SPECIFICATIONS 
Isuzu's new 5.8L direct injection diesel engine, 4:10980 
DIESEL ENGINES/SUPERCHARGERS 
Two-stage, turbo-supercharging system for combined internal 
combustion engines, 4:10977 
DIESEL ENGINES/TECHNOLOGY ASSESSMENT 
Transit-bus propulsion systems alternate power plant installations. 
Final report, 4:10994 (PB-276612) 
DIESEL FUELS/ATOMIZATION 
Problem of fuel atomization by diesel fuel injectors, 4:10981 
DIFFUSER AUGMENTED TURBINES/AERODYNAMICS 
Theory of wind turbines with contrarotation, 4:10125 (N-78- 
18556) 
DIFFUSER AUGMENTED TURBINES/DESIGN 
Theory of wind turbines with contrarotation, 4:10125 (N-78- 
18556) 
DIFFUSION/NUMERICAL SOLUTION 
Diffusion into a hollow cylinder, 4:11192 (ORNL/CSD/TM-48) 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
DILUTE ALLOYS/PERMEABILITY 
Solute diffusion in dilute alloys, 4:11050 
DILUTE ALLOYS/VACANCIES 
Calculations of migration energies of vacancy-type point defects in 
pure metals and dilute alloys, 4:11023 
DIMETHYLKETONE 
See ACETONE 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOLS 
See GLYCOLS 
DIPHENYLKETONE 
See BENZOPHENONE 
DIRECT ENERGY CONVERTERS 
See also MHD GENERATORS 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
Direct energy conversion systems, 4:11943 (COO-2218-117) 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISTRICT HEATING 
Economy and optimization of nuclear heat power plants and their 
heat transport system, 4:10467 


DRIFT INSTABILITY 


Reactors for heat production and the development of district 
heating in France, 4:10473 
Results and selected chapters from the final study and the 
planning studies of the Federal Ministry of Research and 
Technology, 4:10475 
Studies relating to central nuclear heat supply systems in the 
United States, 4:10463 
Technical economic and safety aspects of nuclear heating stations 
under GDR’s conditions, 4:10458 
DISTRICT HEATING/FEASIBILITY STUDIES 
Potentialities and type of integrating nuclear heating stations into 
district heating systems (German Democratic Republic), 
4:10457 
Prospects for small nuclear heating reactors in Finland, 4:10474 
DISTRICT HEATING/GOVERNMENT POLICIES 
Role of the state and local authorities in national and local 
planning, 4:10471 
DISTRICT HEATING/HEAT TRANSFER 
Long distance transmission of heat from nuclear power stations, 
4:10472 
DISTRICT HEATING/OPTIMIZATION 
Energy model for overall optimization of a nuclear based district 
heating system, 4:10470 
DISTRICT HEATING/TRANSIENTS 
Transient conditions of district heating systems, 4:10891 
DIVERTORS/PERFORMANCE 
Axial-asymmetric divertors for a tokamak device, 4:11913 
DIVING OPERATIONS 
See also UNDERWATER FACILITIES 
UNDERWATER OPERATIONS 
DIVING OPERATIONS/ACCIDENTS 
Rescue of diver under pressure (Diver-Under-Pressure-Transfer 
System; Transfer Vessel, Helicopter Chamber), 4:11381 
DIVING OPERATIONS/CONTROL SYSTEMS 
Controlled handling method for effective offshore support 
operations, 4:11402 
DIVING OPERATIONS/EMERGENCY PLAN 
Rescue of diver under pressure (Diver-Under-Pressure-Transfer 
System; Transfer Vessel, Helicopter Chamber), 4:11381 
DIVING OPERATIONS/EQUIPMENT 
Motion analysis and control of an untethered platform to support 
the working divers, 4:11383 
DIVING OPERATIONS/LIGHTING SYSTEMS 
Innovation in underwater illumination: the ballastless gas 
discharge light, 4:11411 
DIVING OPERATIONS/MANIPULATORS 
Use of manipulators in underwater work, 4:11410 
DIVING OPERATIONS/PERSONNEL 
Rescue of diver under pressure (Diver-Under-Pressure-Transfer 
System; Transfer Vessel, Helicopter Chamber), 4:11381 
DIVING OPERATIONS/REMOTE HANDLING 
Undersea work systems research and development, 4:11409 
DIVING OPERATIONS/REMOTE SENSING 
Undersea work systems research and development, 4:11409 
DIVING OPERATIONS/RESCUE OPERATIONS 
Rescue of diver under pressure (Diver-Under-Pressure-Transfer 
System; Transfer Vessel, Helicopter Chamber), 4:11381 
DOEL-1 REACTOR/FEEDWATER 
Automatic control of the water level of steam generators from 0% 
to 100% of the load, 4:10256 
DOLOMITE/FLUIDIZATION 
Segregation and fluidization characteristics of a dolomite bed with 
a range of particle sizes and shapes, 4:11270 
DOMESTIC ANIMALS/PRODUCTION 
Photovoltaic applications definition and photovoltaic system 
definition study in the agricultural sector Task 1 report, 4:9965 
(SAND-78-7030) 
DOSEMETERS 
Apparatus for housing radiation measuring material housed in a 
plastic insert (Patent), 4:11438 
DREDGE SPOIL/MARINE DISPOSAL 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
DREDGE SPOIL/REVIEWS 
Dredged material research. Notes - news - reviews, etc. Volume 
D-78-3, 4:10931 (AD-A-053069) 
DREDGING/REVIEWS 
Dredged material research. Notes - news - reviews, etc. Volume 
D-78-3, 4:10931 (AD-A-053069) 
DRIFT INSTABILITY 
Drift cyclotron instability with high frequency applied magnetic 
field, 4:11855 
Drift-tearing modes in a tokamak plasma, 4:11859 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
High-frequency gradient-driven instability in an inhomogeneous 
finite-pressure plasma, 4:11860 
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Identification of drift-cyclotron loss-cone instability in a plasma 
and suppression by radio-frequency field, 4:11866 
Impurity drift instability of dissipative type, 4:11871 
DRILL BITS 
See also DRILLING EQUIPMENT 
DRILLS 
DRILL BITS/FABRICATION 
Semi-annual report on the project to design and experimentally 
test an improved geothermal drill bit, 4:10114 (TID-28704) 
DRILL BITS/FAILURES 
Semi-annual report on the project to design and experimentally 
test an improved geothermal drill bit, 4:10114 (TID-28704) 
DRILL BITS/MATERIALS TESTING 
Semi-annual report on the project to design and experimentally 
test an improved geothermal drill bit, 4:10114 (TID-28704) 
DRILL BITS/PERFORMANCE TESTING 
Study to determne the optimum bit offset at various drilling 
depths, 4:11215 (BETC/RI-78/5) 
DRILLING EQUIPMENT 
See also DRILL BITS 


DRILLS 
DRILLING EQUIPMENT/CONTROL SYSTEMS 
Mining and drilling control of distance to the coal-shale interface- 
thorium measurement by gamma spectroscopy (Patent), 4:9524 
DRILLING EQUIPMENT/DESIGN 
Program to develop improved downhole drilling motors. Semi- 
annual report, 4:10113 (TID-28687) 
DRILLING EQUIPMENT/REMOTE SENSING 
Mining and drilling control of distance to the coal-shale interface- 
thorium measurement by gamma spectroscopy (Patent), 4:9524 
DRILLING FLUIDS 
Well-cleaning process using viscosified surfactant solutions 
(Patent; for use as drilling fluid, fracturing fluid, and flooding 
fluid), 4:9589 
DRILLING FLUIDS/ACOUSTIC MONITORING 
Remote acoustical mud-gas ratio and density sensor, 4:11385 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/CONTROL SYSTEMS 
Integrated data management and control system for offshore 
drilling rigs: design and operational experience, 4:11408 
ILLS 


See also DRILL BITS 
DRILLING EQUIPMENT 
ROCK DRILLING 
WELL DRILLING 
DRILLS/DESIGN 
Longer-than-seam-height drill development program. Report of 
investigations, 1978, 4:9520 (PB-280077) 
DRILLS/MOTORS 
Program to develop improved downhole drilling motors. Semi- 
annual report, 4:10113 (TID-28687) 
DRILLS/PERFORMANCE TESTING 
Longer-than-seam-height drill development program. Report of 
investigations, 1978, 4:9520 (PB-280077) 
Program to develop improved downhole drilling motors. Semi- 
annual report, 4:10113 (TID-28687) 
DRINKING WATER/WATER POLLUTION 
Impact of the safe drinking water act on energy development. 
Final issue paper, 4:11533 (TID-28785) 
DROPLETS/PARTICLE SIZE 
Light scattering technique for determining droplet size 
distributions in two-phase liquid-dominated nozzle jets, 4:10110 
(UCRL-79647) 
DROSOPHILA/GENE RECOMBINATION 
Time of recombination in the Drosophila melanogaster oocyte: 
evidence from a temperature-sensitive recombination-deficient 
mutant, 4:11544 
DROSOPHILA/MUTANTS 
Time of recombination in the Drosophila melanogaster oocyte: 
evidence from a temperature-sensitive recombination-deficient 
mutant, 4:11544 
DRYERS 
See also SOLAR DRYERS 
DRYERS/PERFORMANCE 
ae of hardwoods by radiofrequency power, 4:10935 (PB- 
6511) 
DRYING 
See also SOLAR DRYING 
DRYING/ENERGY CONSUMPTION 
Improving the efficiency of drying using heat pumps, 4:10936 (PB- 
276867) 
DUODENUM 
See SMALL INTESTINE 
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DUSTS/CHEMICAL COMPOSITION 
Wet and top float mine dust sampling. Final report, 4:9518 (PB- 
279870) 
DUSTS/CONTROL 
Effect of water sprays for respirable dust suppression with a 
research continuous-mining machine. Report of investigations, 
1978, 4:9519 (PB-279881) 
DUSTS/FALLOUT 
Analysis of aerosols and fallout from high-explosive dust clouds. 
volume I. Final report, 3 May 1971-30 September 1973, 4:11493 
(AD-A-053465) 
DUSTS/SAMPLING 
Wet and top float mine dust sampling. Final report, 4:9518 (PB- 
279870) 
DYE LASERS/DESIGN 
Rhodamine 6Zh laser with tube pumping, 4:11250 
DYE LASERS/EMISSION SPECTRA 
Effect of the molecular structure of coumarin derivatives on the 
spectral-luminescent and generation properties of their 
solutions, 4:11256 
DYNAMIC INDUCER ROTORS 
See TIPVANE ROTORS 
DYSPROSIUM/ABSORPTION SPECTRA 
Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 
DYSPROSIUM/FLUORESCENCE SPECTROSCOPY 
Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 
DYSPROSIUM ALLOYS/ELASTICITY 
Elastic versus magnetoelastic anisotropy in rare earth-iron alloys. 
Summary report, 1 November 197676-1 November 1977 (Tbo 
3Dyo 7Fez), 4:11030 (AD-A-053263) 
DYSPROSIUM ALLOYS/WAVE PROPAGATION 
Elastic versus magnetoelastic anisotropy in rare earth-iron alloys. 
Summary report, 1 November 197676-1 November 1977 (Tbo 
3Dyo 7Fe2), 4:11030 (AD-A-053263) 


E 


E LAYER 
See E REGION 
E REGION/DISTURBANCES 

The physics and the chemistry of NRL master code for the 
disturbed E and F regions. Memorandum report, 4:11698 (AD- 
A-053256) 

E REGION/ELECTRON DENSITY 

Sensitivity assessments of some disturbed E and F region reaction 
rates. Interim report, 4:11700 (AD-A-053846) 

The response of atmospheric and lower ionospheric layer 
structures to gravity waves. Interim report, 4:11693 (AD-A- 
051718) 

E REGION/REACTION KINETICS 

The physics and the chemistry of NRL master code for the 
disturbed E and F regions. Memorandum report, 4:11698 (AD- 
A-053256) 

EARS 
See AUDITORY ORGANS 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
EARTH ATMOSPHERE/CHEMICAL COMPOSITION 

Isotopes of light noble gases in meteorites, Earth and the 

atmosphere. II. A simple model of terrestrial degassing, 4:11692 
EARTH ATMOSPHERE/GRAVITY WAVES 

The response of atmospheric and lower ionospheric layer 
structures to gravity waves. Interim report, 4:11693 (AD-A- 
051718) 

EARTH ATMOSPHERE/RESEARCH PROGRAMS 

Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 

EARTH ATMOSPHERE/TEMPERATURE MEASUREMENT 

Carbon dioxide and climate. How fast can we safely burn coal, 
4:11490 

EARTH PLANET/PLANETARY EVOLUTION 

Isotopes of light noble gases in meteorites, Earth and the 

atmosphere. II. A simple model of terrestrial degassing, 4:11692 
EARTH PLANET/RESOURCES 
Space studies of the Earth’s resources (Book in Russian), 4:11644 
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EARTHQUAKES 
Earthquake excitation of submerged tanks and caissons: a 
correlation study for physical and analytic models, 4:11323 
EARTHQUAKES/MONITORING 
Preliminary catalog of earthquakes in Northern Imperial Valley, 
California, January 1, 1977-March 31, 1977, 4:10065 
Preliminary catalog of earthquakes in Northern Imperial Valley, 
California, April-June 1977, 4:10067 
EARTHQUAKES/SEISMIC DETECTION 
Preprocessing of seismic signals by Haar decomposition and 
adaptive filtering for pattern recognition, 4:11617 (LA-7541- 
MS) 


Vela network evaluation and automatic processing research. 
Quarterly report No. 5, 1 October-31 December 1977, 4:11471 
(AD-A-052872) 

EARTHQUAKES/SEISMIC WAVES 

Deep structure of the Southwest Altai region according to 
seismological data, 4:11620 (UCRL-Trans-1 1407) 

Preprocessing of seismic signals by Haar decomposition and 
adaptive filtering for pattern recognition, 4:11617 (LA-7541- 
MS) 

EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
The U.S. geothermal industry in 1978, 4:10106 (NP-23437) 
EBR-2 REACTOR/FUEL ASSEMBLIES 

EBR-II environmental instrumented subassembly X X08: 

engineering and assembly, 4:10325 (ANL-78-9) 
EBR-2 REACTOR/LEAK DETECTORS 

Operation of the water-to-sodium leak detection system at the 

experimental breeder reactor II, 4:10346 
EBR-2 REACTOR/PERSONNEL 

Training experience at Experimental Breeder Reactor II, 4:10607 
(CONF-780963-2) 

EBR-2 REACTOR/REACTIVITY METERS 

EBR-II wide-range reactivity meter, 4:10384 

EBR-2 REACTOR/REACTOR OPERATION 

EBR-II: summary of operating experience, 4:10606 (CONF- 

780963-1) 
ECCS 

(Emergency core cooling system.) 

See also CORE FLOODING SYSTEMS 
CORE SPRAY SYSTEMS 

Emergency feedwater system for cooling nuclear reactor facilities 
(Patent), 4:10726 

Emergency cooling water delivery to the core inlet of PWR’s 
during LOCA, 4:10758 

Internal construction of a reactor (Patent), 4:10776 

Nuclear power plant (Patent), 4:10727 

ECCS/ACCUMULATORS 
ECCS accumulator performance in scaled PWR experiments, 
4:10648 (CONF-781 105-7) 
ECCS/FLUID FLOW 
Cold leg ECC flow oscillations, 4:10759 
ECCS/PERFORMANCE TESTING 

Emergency core coolant delivery in the LOFT non-nuclear 
experiment series, 4:10742 

Summary of the experimental results of the loss-of-coolant 
accident tests: LOFT, 4:10641 (CONF-780961-1) 

ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 

Bibliography of manuals and handbooks from natural resource 

agencies, 4:10815 (PB-279079) 
ECONOMY/MATHEMATICAL MODELS 

An input-output model of the Montana economy, 4:11531 (PB- 

278832) 
ECOSYSTEMS 

See also AQUATIC ECOSYSTEMS 
ECOSYSTEMS/POPULATION DYNAMICS 

Stability criteria for multispecies ecological communities. 
Environmental Sciences Division publication No. 1226, 4:11502 
(ORNL/TM-6475) 

ECR HEATING 

Wave trajectory and electron cyclotron heating in toroidal 
plasmas, 4:11759 (N-78-18929) 

ECR HEATING/ENERGY TRANSFER 

Measurement of power transfer efficiency from microwave field 
to plasma under ECR condition, 4:11774 

ECR HEATING/PLASMA INSTABILITY 

Evolution of transverse instability in a hollow cylindrical weakly- 

ionized plasma column, 4:11808 
EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFR REACTOR 

See JOYO REACTOR 
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EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/OIL-FILLED CABLES 
Forced cooling of single-core oil-filled cables up to 380 kV, 
4:10178 (NP-tr-2059) 
ELECTRIC ARCS/LASER RADIATION 
Plasma scattering experiments with a periodic Nd:YAG laser at 
1.06 wm and a Si-avalanche detector, 4:11791 
ELECTRIC ARCS/PLASMA DIAGNOSTICS 
Plasma-diagnostic techniques for the study of powerinterrupting 
phenomena, 4:11799 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/BIBLIOGRAPHIES 
Lithium batteries. Volume 2. 1975-July, 1978 (citations from the 
NTIS data base). Report for 1975-July 1978, 4:10791 (NTIS/PS- 
78/0660) 
Lithium batteries (citations from the Engineering Index data base). 
Report for 1970-July 1978, 4:10792 (NTIS/PS-78/0661) 
ELECTRIC BATTERIES/COMPARATIVE EVALUATIONS 
Energy storage for photovoltaic conversion, 4:10000 (CONF- 
770865-) 
ELECTRIC BATTERIES/FAILURES 
Probability of loss of dc power following ac failure in a nuclear 
power plant, 4:10701 
ELECTRIC BATTERIES/FORECASTING 
Broad future of the automotive industry, 4:10846 (CONF-770490-) 
ELECTRIC BATTERIES/MARKET 
World battery industry: a comparison, 4:10797 (CONF-770490-) 
ELECTRIC BATTERIES/MEETINGS 
Battery Council International, Convention "77" (Washington, DC, 
April 25--27, 1977), 4:10790 (CONF-770490-) 
ELECTRIC BATTERIES/PERFORMANCE 
Battery storage performance requirements for terrestrial solar 
photovoltaic power systems, 4:9952 (CONF-770865-) 
ELECTRIC BATTERIES/PRODUCTION 
World battery industry: a comparison, 4:10797 (CONF-770490-) 
ELECTRIC BATTERIES/REVIEWS 
New battery technologies, 4:10807 (CONF-770490-) 
ELECTRIC CABLES 
See also OIL-FILLED CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/AGING 
Method for combined environment accelerated aging, 4:10513 
(SAND-78-0501C) 
ELECTRIC CABLES/DEFECTS 
Ac-impedance measurements used to locate faults in mining power 
cables. Report of investigations, 4:11290 (PB-275815) 
ELECTRIC CABLES/ELECTRICAL INSULATION 
Model for combined environment accelerated aging applied to a 
neoprene cable jacketing material, 4:10514 (SAND-78-0559C) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/PERFORMANCE 
Conventional alternating-current generators and engine generator 
sets, 4:10945 (ANL/CES/TE-78-1) 
ELECTRIC POWER/DEMAND FACTORS 
Electric power supply and demand 1978-1987 for the continuous 
United States as projected by the Regional Electric Reliability 
Councils in their April 1, 1978 long-range coordinated planning 
reports to the Department of Energy, 4:10864 (DOE/ERA- 
0018) 
ELECTRIC POWER/ENVIRONMENTAL IMPACTS 
Background information on high voltage fields, 4:11598 
ELECTRIC POWER/POWER DEMAND 
Regional analysis of electricity demand growth, 4:10855 (CONF- 
780843-3) 
ELECTRIC POWER INDUSTRY/SOCIO-ECONOMIC FACTORS 
A summary of knowledge of the central and northern California 
coastal zone and offshore areas. Volume III. Socioeconomic 
conditions. Book 1. Final report, 4:11529 (PB-274215) 
ELECTRIC PROBES/PERFORMANCE 
Positive ion collection by a cylindrical probe in a collisional 
plasma, 4:11795 
ELECTRIC SWITCHES 
See SWITCHES 
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ELECTRIC UTILITIES/ECONOMIC ANALYSIS 
Overview of utility generation planning economic evaluation 
techniques, 4:9994 (CONF-770865-) 
ELECTRIC UTILITIES/ENERGY CONSERVATION 
Office of Conservation second quarterly report, April-June 1978, 
4:10946 (NP-23420) 
ELECTRIC UTILITIES/FLYWHEEL ENERGY STORAGE 
Research toward improved flywheel suspension and energy 
conversion systems. Final report, 4:10783 (PB-278679) 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Opening comments for the panel discussion on impact of 
photovoltaic plants in utility generation systems, 4:9992 
(CONF-770865 -) 
ELECTRIC UTILITIES/PLANNING 
Overview of utility generation planning economic evaluation 
techniques, 4:9994 (CONF-770865-) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
RESISTORS 
SWITCHES 
ELECTRICAL EQUIPMENT/MAGNETIC SHIELDING 
Electromagnetic shielding. Volume 2. 1972-April 1978 (a 
bibliography with abstracts). Final report for 1972-April 1978, 
4:11445 (NTIS/PS-78/0524) 
ELECTRICAL EQUIPMENT/PERFORMANCE TESTING 
Environmental qualification test of electrical equipment for BWR 
nuclear power plants, 4:10216 
ELECTRICAL INSULATION/AGING 
Model for combined environment accelerated aging applied to a 
neoprene cable jacketing material, 4:10514 (SAND-78-0559C) 
ELECTRICAL INSULATION/FABRICATION 
Polymeric films for use on superconducting power transmission 
cables, 4:10177 (BNL-24443) 
ELECTRICAL INSULATION/SPECIFICATIONS 
Polymeric films for use on superconducting power transmission 
cables, 4:10177 (BNL-24443) 
ELECTRICAL INSULATORS/MATERIALS TESTING 
Materials research and radiation environment simulation, 4:11963 
(PNL-1939-9) 
ELECTRIC-POWERED VEHICLES/ACCIDENTS 
Projection of the effects of electric vehicles on highway accident 
Statistics, 4:10986 
ELECTRIC-POWERED VEHICLES/ECONOMICS 
a between gross vehicle ware payload, effective 
ange, and cost of electric vehicles, 4:10987 
ELE RIC-POWERED VEHICLES/ ELECTRIC BATTERIES 
Lithium batteries. Volume 2. 1975-July, 1978 (citations from the 
NTIS data base). Report for 1975-July 1978, 4:10791 (NTIS/PS- 
78/0660) 
Lithium batteries (citations from the Engineering Index data base). 
Report for 1970-July 1978, 4:10792 (NTIS/PS-78/0661) 
New battery technologies, 4:10807 (CONF-770490-) 
ELECTRIC-POWERED VEHICLES/ENERGY 
CONSERVATION 
Large buses and the townobile electric city transit system, 4:10989 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
Lead batteries (citations from the NTIS data base). Report for 
1964-July 1978, 4:10793 (NTIS/PS-78/0689) 
Lead batteries (citations from the Engineering Index data base). 
Report for 1970-July 1978, 4:10794 (NTIS/PS-78/0690) 
ELECTRIC-POWERED VEHICLES/MECHANICAL 
TRANSMISSIONS 
Preliminary power train design for a state-of-the-art electric 
vehicle. Volume 2 of 2 volumes, 4:10983 (DOE/NASA-0595- 
78/1(Vol.2)) 
ELECTRIC-POWERED VEHICLES/OPERATION 
Large buses and the townobile electric city transit system, 4:10989 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
TESTING 
Tire and aerodynamic friction and motor-driveline efficiency of 
electric vehicles from track tests, 4:10988 
ELECTRIC-POWERED VEHICLES/PLANNING 
What lies ahead: electric vehicle report, 4:10806 (CONF-770490-) 
ELECTRIC-POWERED VEHICLES/RANGE 
Relationship between gross vehicle weight, payload, effective 
range, and cost of electric vehicles, 4:10987 
ELECTRIC-POWERED VEHICLES/SAFETY 
Projection of the effects of electric vehicles on highway accident 
Statistics, 4:10986 
ELECTRIC-POWERED VEHICLES/SIMULATION 
Survey of electric and hybrid vehicle simulation programs. Final 
report, 4:10984 (HCP/M101 1-04) 
ELECTRIC-POWERED VEHICLES/SPEED REGULATORS 
Alternative approaches to speed control in electric vehicles, 
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ELECTRIC-POWERED VEHICLES/TECHNOLOGY 
ASSESSMENT 
State-of-the-art assessment of electric vehicles and hybrid vehicles, 

4:10985 (N-78-18988) 

ELECTRIC-POWERED VEHICLES/WEIGHT 

Relationship between gross vehicle weight, payload, effective 
range, and cost of electric vehicles, 4:10987 

ELECTRIC-POWERED VEHICLES/ZINC-AIR BATTERIES 
Forced flow electrochemical battery (Patent), 4:10801 

ELECTROCATALYSTS 
Electrocatalysis during hydrogen separation on titanium, its alloys 

and graphite, 4:9864 

ELECTROCATALYSTS/FABRICATION 

Optimization of Pt-doped Kocite (trade name) electrodes in 
HsPO, fuel cells. Interim progress report No. 4, 30 March-30 
December 1977, 4:10879 (AD-A-053300) 

ELECTRODES 

See also ANODES 

ELECTRODES/EROSION 
Erosion of electrodes used in high current (ac) switches in a high 

vacuum, 4:11279 (LA-tr-78-30) 

ELECTRODES/MANUFACTURING 
Influence of the type of quinoline insolubles on the quality of coal 

tar binder pitch, 4:9471 

ELECTROJETS/TABLES 
Geomagnetic data for April 1976 (AE (8) indices and stacked 

magnetograms), 4:11701 (PB-280730) 

ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Background information on high voltage fields, 4:11598 
Biomagnetic effects: a consideration in fusion reactor 

development, 4:11597 

ELECTROMAGNETIC PUMPS 
Electromagnetic pump for fast breeder reactor, 4:10369 

ELECTROMAGNETIC RADIATION 

See also GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
X RADIATION 

ELECTROMAGNETIC RADIATION/ABSORPTION 
Anomalous absorption of electromagnetic waves in a randomly 

inhomogeneous collisionless magnetoactive plasma, 4:11897 

(CTO-1362) 

Se RADIATION/RESONANCE 
ABSORPTI 
Self induced + uae absorption of intense electromagnetic waves 

in inhomogeneous plasmas, 4:11763 

ELECTROMAGNETIC TRANSITIONS 

See ENERGY-LEVEL TRANSITIONS 

ELECTRON CYCLOTRON-RESONANCE H 

See ECR HEATING 

ELECTRON GUNS/DESIGN 
Thermionic field emission gun. Final technical summary report, 18 

May-31 December 1977 (For laser pumping), 4:11231 (AD-A- 

053580) 

ELECTRON PLASMA WAVES/WAVE PROPAGATION 
Radiation and propagation of electron waves in an arbitrary 

direction in a magnetoplasma, 4:11889 

ELECTRONIC CIRCUITS 

See also INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
POWER CONDITIONING CIRCUITS 

Reciprocity in multiconductor systems with application to effects 
of load perturbations on multiconductor lines, 4:11278 (SRD-78- 


057) 
ELECTRONIC CIRCUITS/COMPUTER-AIDED DESIGN 
Polyalgorithmic approach to multiwire and PC routing, 4:11277 
(SAND-78-1451) 
ELECTRONIC CIRCUITS/FABRICATION 
Polyalgorithmic approach to multiwire and PC routing, 4:11277 
(SAND-78-1451) 
ELECTRONIC CIRCUITS/PHYSICAL RADIATION EFFECTS 
EDP network analysis for electronics in nuclear radiation 
environment, 4:11444 (N-78-18899) 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/COST BENEFIT ANALYSIS 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
ELECTRONIC EQUIPMENT/DESIGN 
Hot surfaces; ignition source, 4:9536 
ELECTRONIC EQUIPMENT/DIAGNOSTIC USES 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
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ELECTRONIC EQUIPMENT/MAGNETIC SHIELDING 
Electromagnetic shielding. Volume 2. 1972-April 1978 (a 
bibliography with abstracts). Final report for 1972-April 1978, 
4:11445 (NTIS/PS-78/0524) 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 
RLE progress report number 120. Annual report, 1 January-31 
December 1977, 4:11447 (AD-A-052892) 
ELECTRONIC EQUIPMENT/SAFETY ENGINEERING 
Hot surfaces; ignition source, 4:9536 
ELECTRON-MOLECULE COLLISIONS/RESEARCH 
PROGRAMS 
Basic studies of atomic dynamics. Progress report for period 
October 1, 1977-September 30, 1978 (Summaries of research 
activities at University of Chicago), 4:11715 (COO-1674-153) 
ELECTRONS/ELECTRODYNAMICS 
Basic studies of atomic dynamics. Progress report for period 
October 1, 1977-September 30, 1978 (Summaries of research 
activities at University of Chicago), 4:11715 (COO-1674-153) 
ELECTRONS/SLOWING-DOWN 
Interaction of x-ray radiation with matter. Final scientific report, 
4:11738 (AD-A-051972) 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Development of a high-temperature/high-pressure electrostatic 
precipitator. Final report August 1975-August 1977, 4:10164 
(PB-276626) 
Status of electrostatic precipitators as applied to industrial coal 
burning steam generators, 4:10163 (CONF-780485-10) 
ELECTROSTATIC PRECIPITATORS/EFFICIENCY 
Status of electrostatic precipitators as applied to industrial coal 
burning steam generators, 4:10163 (CONF-780485-10) 
ELMO BUMPY TORUS/ECR HEATING 
Experimental and theoretical studies of the Elmo Bumpy Torus 
(EBT), 4:11756 (IAEA-CN-37/L-4) 
ELMO BUMPY TORUS/PLASMA CONFINEMENT 
Experimental and theoretical studies of the Elmo Bumpy Torus 
(EBT), 4:11756 (IAEA-CN-37/L-4) 
ELMO BUMPY TORUS/SCALING LAWS 
Elmo Bumpy Torus (EBT) reactor, 4:11900 (IAEA-CN-37/I-3) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMBRYOS/MALFORMATIONS 
Effects of cadmium on chick embryogenesis and some 
comparisons with lead, 4:11590 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY RODS 
See SCRAM RODS 
EMISSION/INVENTORIES 
Regional air pollution study: criteria and non-criteria pollutant 
source testing program. Final report, 4:11483 (PB-278847) 
EMISSION SPECTROSCOPY 
Mass and emission spectrometry in the Analytical Chemistry 
Division of Oak Ridge National Laboratory, 4:11117 (ORNL/ 
TM-6485) 
EMS 
(Ethyl methanesulfonate.) 
EMS/BIOLOGICAL EFFECTS 
Mutagenic effectiveness and efficiency of sodium azide versus 
ethyl methanesulfonate in maize: induction of somatic mutations 
at the yge locus by treatment of seeds differing in metabolic 
state and cell population, 4:11545 
EMS/MUTAGENESIS 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/BIBLIOGRAPHIES 
State-of-the-art reviews and bibliographies on energy (a 
bibliography with abstracts). Final report for 1964-May 1978, 
4:10808 (NTIS/PS-78/0586) 
ENERGY/MEETINGS 
National energy conference. Volume I. Report of proceedings; 
written contributions, 4:10809 
National energy conference. Volume II. Papers submitted (26 
papers), 4:10810 
ENERGY/RESEARCH PROGRAMS 
Energy and technology review, 4:11187 (UCRL-52000-78-9) 
Federally sponsored energy research in the Northern Great 
Plains, North Dakota, fiscal year 1976. Summary report, 4:10839 
(PB-278132) 
ENERGY ANALYSIS/COMPUTER CODES 
DOE-1 verification program plan, 4:10870 (LA-7552-MS) 
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ENERGY CONSERVATION/BIBLIOGRAPHIES 

Energy conservation through building design (citations from the 
NTIS data base). Report for 1964-April 1978, 4:10896 (NTIS/ 
PS-78/0444) 

Energy conservation through building design (citations from the 
Engineering Index data base). Report for 1970-April 1978, 
4:10897 (NTIS/PS-78/0445) 

Energy conservation: transportation (a bibliography with 
abstracts). Report for 1964-April 1978, 4:10907 (NTIS/PS-78/ 
0501) 

Energy conservation: buildings. Volume 1, 1964-1976 (a 
bibliography with abstracts). Report for 1964-76, 4:10882 
(NTIS/PS-78/0502) 

Energy conservation: buildings. Volume 2. 1977-April 1978 (a 
bibliography with abstracts). Report for 1977-April 1978, 
4:10883 (NTIS/PS-78/0503) 

Energy conservation: industry (a bibliography with abstracts). 
Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 

Energy conservation: policies, programs and general studies (a 
bibliography with abstracts). Report for 1964-June 1978, 
4:10853 (NTIS/PS-78/0693) 

ENERGY CONSERVATION/ECONOMIC ANALYSIS 

Analysis of financial programs for energy conservation: market 
simulation (penetration) model, 4:10852 (HCP/M8662-1) 

ENERGY CONSERVATION/EDUCATION 

Office of Conservation second quarterly report, April-June 1978, 
4:10946 (NP-23420) 

ENERGY CONSERVATION/FINANCIAL INCENTIVES 

Analysis of financial programs for energy conservation: market 
simulation (penetration) model, 4:10852 (HCP/M8662-1) 

ENERGY CONSERVATION/GOVERNMENT POLICIES 

Air quality impacts of transit improvement, preferential lane, and 
carpool/vanpool programs. Final report, 4:11498 (PB-282346) 

Air quality impacts of transit improvement, preferential lane, and 
carpool programs: an annotated bibliography of demonstration 
and analytical experience. Final report, 4:11499 (PB-282347) 

ENERGY CONSERVATION/IMPLEMENTATION 

Standard evaluation methodology packages for state energy 

conservation programs (Workbook), 4:10851 (HCP/M4143-01) 
ENERGY CONSERVATION/PUBLIC RELATIONS 

Office of Conservation second quarterly report, April-June 1978, 
4:10946 (NP-23420) 

ENERGY CONSERVATION/RESEARCH PROGRAMS 

Office of Conservation second quarterly report, April-June 1978, 
4:10946 (NP-23420) 

ENERGY CONSERVATION/SOCIAL IMPACT 

Analysis of financial programs for energy conservation: market 
simulation (penetration) model, 4:10852 (HCP/M8662-1) 

ENERGY CONSERVATION/STATE GOVERNMENT 
Standard evaluation methodology packages for state energy 
conservation programs (Workbook), 4:10851 (HCP/M4143-01) 
ENERGY CONSERVATION/TAXES 
Can we save energy by taxing it, 4:10854 
ENERGY CONSUMPTION/REGIONAL ANALYSIS 

Supplemental report to energy and water consumption of Pacific 
Northwest irrigation systems, 4:11566 (BNWL/RAP- 
19(Suppl.)) 

ENERGY FACILITIES/RELIABILITY 

Simulation of the Energy, Environment, and Economy System: 
methods and programs for the calculation of reserves, 4:10856 
(IKE-K-53-6) 

ENERGY FACILITIES/SIMULATION 

Simulation of the Energy, Environment, and Economy System: 
methods and programs for the calculation of reserves, 4:10856 
(IKE-K-53-6) 

ENERGY MODELS 

REAP Economic Demographic Model: technical description. 

Final report (North Dakota), 4:10813 (PB-278720) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Comments on energy policy in the European Communities, 
4:10352 

Energy policy in the United States, 4:10185 

The 1978 Environmental Quality Index: a fresh start, 4:10823 

ENERGY POLICY/FORECASTING 
International proliferation of nuclear weapons, 4:10180 
ENERGY POLICY/MEETINGS 

Changing times, 4:9576 (CONF-771176-) 

ENERGY POLICY/RECOMMENDATIONS 

Achieving energy self-sufficiency [in the U.S.] with coal, 4:9467 

Illinois’ energy future. Executive summary of recommendations of 
Study Panels of the Illinois Energy Resources Commission, 
4:10858 (NP-23121) 

ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Colorado energy impact assistance plan, 4:10812 (PB-276587) 





ENERGY SOURCE DEVELOPMENT/ENERGY MODELS 


ENERGY SOURCE DEVELOPMENT/ENERGY MODELS 

REAP Economic Demographic Model: technical description. 
Final report (North Dakota), 4:10813 (PB-278720) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Energy and environment, 4:11536 

Impact of the safe drinking water act on energy development. 
Final issue paper, 4:11533 (TID-28785) 

Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 

ENERGY SOURCE DEVELOPMENT/FINANCING 
Cash boost for alternative energy, 4:10868 

ENERGY SOURCE DEVELOPMENT/HEALTH HAZARDS 
Energy and environment, 4:11536 

ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Colorado energy impact assistance plan, 4:10812 (PB-276587) 

ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 

ASSESSMENT 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Executive 
summary, 4:10826 (PB-278848) 

ENERGY SOURCE DEVELOPMENT/WATER POLLUTION 

ABATEMENT 

Impact of the safe drinking water act on energy development. 
Final issue paper, 4:11533 (TID-28785) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WAVE POWER 
WIND POWER 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 

Inventory of Federal energy-related environment and safety 
research for FY 1977. Volume IV. Indices, 4:11472 (DOE/EV- 
0024/4) 

ENERGY SOURCES/ENVIRONMENTAL IMPACTS 

Energy and environment, 4:11536 

ENERGY SOURCES/FINANCING 
Changing times, 4:9576 (CONF-771176-) 
ENERGY SOURCES/HEALTH HAZARDS 
Energy and environment, 4:11536 
ENERGY SOURCES/MARKET 

Market analysis of recovered materials and energy from solid 

waste. Executive summary, 4:10959 (PB-277143) 
ENERGY SOURCES/RESEARCH PROGRAMS 

Inventory of Federal energy-related environment and safety 
research for FY 1977. Volume IV. Indices, 4:11472 (DOE/EV- 
0024/4) 

ENERGY STORAGE 

See also FLYWHEEL ENERGY STORAGE 

HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
MAGNETIC ENERGY STORAGE EQUIPMENT 
OFF-PEAK ENERGY STORAGE 

ENERGY STORAGE/RESEARCH PROGRAMS 

Overview of ERDA storage programs, 4:10056 (CONF-770865-) 

ENERGY SUPPLIES/RESERVES 

Simulation of the Energy, Environment, and Economy System: 
methods and programs for the calculation of reserves, 4:10856 
(IKE-K-53-6) 

ENERGY-LEVEL TRANSITIONS/MATHEMATICAL MODELS 

Exchange and relaxation effects in low-energy radiationless 
transitions, 4:11717 (N-78-18882) 

ENGINEERING 
See also NUCLEAR ENGINEERING 
RESERVOIR ENGINEERING 
Improving design problem representations, 4:11188 (UCRL-13865) 
ENGINEERING GEOLOGY 
See also ENGINEERING 

Quantitative study of slope instability in the Gulf of Alaska, 
4:11672 

Surface and shallow subsurface geology of Texas submerged 
lands, 4:11670 

ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY/GOVERNMENT POLICIES 

Enhanced oil recovery: the impact of policy options. Agricultural 

economics research report, 4:9587 (PB-276763) 
ENHANCED RECOVER Y/SURFACTANTS 

Fossil energy program quarterly progress report for the period 

ending June 30, 1978, 4:9385 (ORNL-5444) 
ENHANCED RECOVERY/TRACER TECHNIQUES 

Fossil energy program quarterly progress report for the period 

ending June 30, 1978, 4:9385 (ORNL-5444) 
ENVIRONMENT/MEETINGS 
Environmental technology ‘77, 4:11474 
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ENVIRONMENT/MONITORING 
Evaluation of some alternate models for environmental 
monitoring: working paper No. 37, 4:10820 (NP-23417) 
ENVIRONMENT/POLLUTION 
Negotiated development: a breakthrough in environmental 
controversies, 4:11501 
ENVIRONMENT/RESEARCH PROGRAMS 
Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 
ENVIRONMENTAL IMPACT STATEMENTS 
Negotiated development: a breakthrough in environmental 
controversies, 4:11501 
ENVIRONMENTAL IMPACT STATEMENTS/DECISION 
MAKING 
The use of systems diagrams for environmental impact assessment: 
procedures and application, 4:11535 
ENVIRONMENTAL IMPACT STATEMENTS/ 
OPTIMIZATION 
Computer-aided environmental impact analysis, 4:11534 
ENVIRONMENTAL POLICY 
The 1978 Environmental Quality Index: a fresh start, 4:10823 
ENVIRONMENTAL POLICY/DECISION MAKING 
Report to U.S. EPA of the specialists conference on the EPA 
modeling guideline, 4:11497 (CONF-770265-) 
ENZYMATIC HYDROLYSIS/ECONOMICS 
Process design and optimization of cellulose hydrolysis, 4:11554 
(LBL-7864) 
ENZYMATIC HYDROLYSIS/OPTIMIZATION 
Process design and optimization of cellulose hydrolysis, 4:11554 
(LBL-7864) 
ENZYME INHIBITORS/RADIOSENSITIVITY EFFECTS 
Effects of antipain (a protease inhibitor) on respiration, viability, 
and excision of pyrimidine dimers in UV-irradiated Escherichia 
coli cells, 4:11570 
ENZYMES/CROSS-LINKING 
Affinity crosslinking agent for enzyme stabilization and 
immobilization, 4:9870 (PB-282423) 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/TENSILE PROPERTIES 
Filament winding epoxy resins for elevated temperature service, 
4:11104 (UCRL-52577) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATORIAL ELECTROJETS 
See ELECTROJETS 
EQUILIBRIUM PLASMA 
Plasma with multiply ionized species, 4:11823 (CEA-CONF-4118) 
EQUILIBRIUM PLASMA/VARIATIONAL METHODS 
Method of complementary variational principles applied to the 
equilibrium condition of a plasma ring, 4:11830 
EQUIPMENT PROTECTION DEVICES 
Study of transmission and protection elements for wind energy 
generating systems. Volume 1, 4:10128 (BNL-50851) 
ERBIUM BORIDES/TRANSITION TEMPERATURE 
A metallurgical approach to high temperature superconductivity. 
Final report, 1 October 1976-31 December 1977 (XRh,Bs), 
4:11100 (AD-A-051923) 
ERYTHROCYTES/TRANSFORMATIONS 
Pathophysiologic significance of abnormalities of red cell shape, 
4:11564 
ERYTHROPOIESIS/DATA ANALYSIS 
Cell kinetics in the erythroid compartment of guinea pig bone 
marrow: a model based on *H-TGR studies, 4:11543 
ERY THROPOIESIS/MATHEMATICAL MODELS 
Cell kinetics in the erythroid compartment of guinea pig bone 
marrow: a model based on *H-TGR studies, 4:11543 
ESCAR/SUPERCONDUCTING MAGNETS 
Operating experience with ESCAR magnet cooling system, 
4:11426 (LBL-8162) 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Effects of antipain (a protease inhibitor) on respiration, viability, 
and excision of pyrimidine dimers in UV-irradiated Escherichia 
coli cells, 4:11570 
ESCHERICHIA COLI/METABOLISM 
Chlorine injury to fecal coliform bacteria in treatment plant 
effluents. Completion report, 4:11587 (PB-276676) 
ESCHERICHIA COLI/RESPIRATION 
Effects of antipain (a protease inhibitor) on respiration, viability, 
and excision of pyrimidine dimers in UV-irradiated Escherichia 
coli cells, 4:11570 
ESCHERICHIA COLI/VIABILITY 
Effects of antipain (a protease inhibitor) on respiration, viability, 
and excision of pyrimidine dimers in UV-irradiated Escherichia 
coli cells, 4:11570 





MARCH 15, 1979 


ESTROGENS/RADIOSENSITIVITY EFFECTS 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
ESTUARIES/RADIOACTIVITY 
Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, | 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 
ESTUARIES/RADIONUCLIDE MIGRATION 
Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, | 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL/BIOLOGICAL EFFECTS 
Effect of ethanol on the retention of americium-241 in the baboon 
liver, 4:11584 
ETHANOL/BIOSYNTHESIS 
Process design and economic studies of alternative fermentation 
methods for the production of ethanol, 4:9903 
ETHANOL/CHEMICAL REACTIONS 
Extraction increase of coals treated with alcohol-sodium 
hydroxide at elevated temperatures, 4:9459 
ETHANOL/REFRACTIVITY 
Refractive indices of transparent solvents (eV range 2.1 to 6.2), 
4:11156 
ETHERS/CHEMICAL REACTIONS 
Facile detritylation of nucleoside derivatives by using 
trifluoroacetic acid, 4:11157 
ETHERS/HYDROLYSIS 
Facile detritylation of nucleoside derivatives by using 
trifluoroacetic acid, 4:11157 
ETHERS/ION-MOLECULE COLLISIONS 
Interaction of ions with polar neutrals: the momentum transfer 
collision frequencies of Na* with the Cs;H¢O isomers, 4:11161 
ETHYLENE/CHEMICAL REACTIONS 
Chemical effects of fission recoils. III. Relaxation times of 
processes leading to ethyl radicals, 4:11174 
ETHYLENE/RADIOLYSIS 
Chemical effects of fission recoils. III. Relaxation times of 
processes leading to ethyl radicals, 4:11174 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLMETHANE SULFONATE 
See EMS 
EUROPE 
See also CZECHOSLOVAKIA 
FRANCE 


GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
ITALY 

POLAND 

SWITZERLAND 

UNITED KINGDOM 


USSR 
EUROPE/SEISMIC SURFACE WAVES 
Propagation of Lg waves across eastern Europe and Asia (Lg 
waves are surface shear waves initiated by seismic activities and 
propagated through the earth's crust), 4:11618 (UCRL-52494) 
EUROPE/WASTE PROCESSING PLANTS 
European technology for obtaining energy from solid waste 
(Book), 4:9910 
EUROPEAN COMMUNITIES/ENERGY POLICY 
Comments on energy policy in the European Communities, 
4:10352 
EUROPEAN COMMUNITIES/FBR TYPE REACTORS 
Comments on energy policy in the European Communities, 
4:10352 
EUROPEAN COMMUNITIES/NUCLEAR ENERGY 
Comments on energy policy in the European Communities, 
4:10352 
EUROPIUM/ABSORPTION SPECTRA 
Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 
EUROPIUM/FLUORESCENCE SPECTROSCOPY 
Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 
EUTECTICS/TENSILE PROPERTIES 
Deformation and fracture of controlled eutectics containing 
intermetallic compounds. Final technical report 1969-December 
1977, 4:11029 (AD-A-051721) 
EVACUATED TUBE COLLECTORS/MATERIALS TESTING 
Final report on MSFC assessment of Owens-Illinois SUNPAK 
collector problems, 4:10052 (DOE/NASA/TM-78179) 


FAST MAGNETOACOUSTIC WAVES/EXCITATION 


EVACUATED TUBE COLLECTORS/TESTING 
Final report on MSFC assessment of Owens-Illinois SUNPAK 
collector problems, 4:10052 (DOE/NASA/TM-78179) 
EVAPORATORS/HEAT TRANSFER 
Optimization and calculation of heat exchange in a vertical 
evaporation circuit, 4:11268 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
EXPLORATION 
See also GEOTHERMAL EXPLORATION 
EXPLORATION/GEOPHYSICAL SURVEYS 
Geological applications of thermoluminescence measurements 
made with equipment for simultaneously determining intensity, 
wavelength, and temperature, 4:11621 (BNL-24562) 
EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
SURFACE EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
EXPLOSIONS/SEISMIC WAVES 
Deep structure of the Southwest Altai region according to 
seismological data, 4:11620 (UCRL-Trans-11407) 
EXTRUSION/RESEARCH PROGRAMS 
Hydrostatic extrusion. Final report, 4:11004 (AD-A-052056) 
EYES 
See also RETINA 
EYES/PHYSIOLOGY 
Levels of illumination and legibility, 4:10884 (PB-276531) 


F REGION/DISTURBANCES 
The physics and the chemistry of NRL master code for the 
disturbed E and F regions. Memorandum report, 4:11698 (AD- 
A-053256) 
F REGION/ELECTRON DENSITY 
Sensitivity assessments of some disturbed E and F region reaction 
rates. Interim report, 4:11700 (AD-A-053846) 
F REGION/REACTION KINETICS 
The physics and the chemistry of NRL master code for the 
disturbed E and F regions. Memorandum report, 4:11698 (AD- 
A-053256) 
FACE CENTERED CUBIC 
See FCC LATTICES 
FAILED ELEMENT DETECTION 
Equipment for testing a group of nuclear reactor fuel elements for 
damage to the cans (Patent), 4:10380 
FAILED ELEMENT MONITORS 
Device for detection of abnormality of a reactor core (Patent), 
4:10541 
Procedure and equipment for locating defective fuel rods in a 
reactor fuel element (Patent), 4:10536 
Process and device for locating defective nuclear fuel elements 
(Patent; BWR and PWR), 4:10224 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/DEPOSITION 
A brief survey of fallout prediction models and introduction of a 
fallout prediction model utilizing altitude dependent winds. 
Master's thesis, 4:11492 (AD-A-053443) 
FALLOUT SHELTERS/PLANNING 
Shelters in Soviet war survival strategy. Final report, 4:11979 
(AD-A-053250) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS/SOLAR POWER PLANTS 
Agricultural practices which could enhance solar powered 
irrigation plant utility. Research report, September 1977-May 
1978, 4:10006 (SAND-78-7071) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST MAGNETOACOUSTIC WAVES 
Modulation instability of magnetohydrodynamic waves in a 
plasma, 4:11892 
FAST MAGNETOACOUSTIC WAVES/ATTENUATION 
Excitation and thermalization of a fast magnetoacoustic wave near 
its boundary frequency, 4:11895 
FAST MAGNETOACOUSTIC WAVES/EXCITATION 
Excitation and thermalization of a fast magnetoacoustic wave near 
its boundary frequency, 4:11895 





FAST REACTORS 


FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/CRITICALITY 
Criticality studies of fast assemblies with the new 27-group cross- 
section set, 4:10605 (BARC-906) 
FAST REACTORS/REACTOR CORE DISRUPTION 
Visual in-pile fuel disruption experiments, 4:10693 (SAND-78- 
0515C) 
FAST REACTORS/REACTOR KINETICS 
Calculation of the multigroup cross section taking into account the 
self-shielding. Subgroup method and applications, 4:10498 
FAST REACTORS/REACTOR LATTICE PARAMETERS 
Application of integral transport theory with linearly-anisotropic 
scattering to the calculation of the neutron distribution in finite 
plate arrays of fast reactors, 4:10484 (KFK-2501) 
FASTENERS/STRESS RELAXATION 
Evaluation of possible relaxation of initial forces in the bolts of 
flange joints of hydraulic turbine parts during operation, 4:9916 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS/COMPUTER CODES 
Using SETS to find minimal cut sets in large fault trees, 4:11975 
(SAND-78-1943C) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/CONTROL ELEMENTS 
Nuclear reactor control rod (Patent), 4:10571 
FBR TYPE REACTORS/FUEL CYCLE 
Significance of plutonium for nuclear power and opposition to its 
use, 4:10190 
FBR TYPE REACTORS/FUEL ELEMENTS 
Plutonium fuel and fuel elements for power reactors, 4:10367 
Structural analysis of reactor fuel elements, 4:10356 
FBR TYPE REACTORS/NEUTRON ABSORBERS 
Development of absorber materials for fast breeders, 4:10570 
FBR TYPE REACTORS/NEUTRON SOURCES 
Reactor (Patent), 4:10435 
FBR TYPE REACTORS/NUCLEAR DATA COLLECTIONS 
Report on the First Version of Japanese Evaluated Nuclear Data 
Library, JENDL-1, 4:11729 
FBR TYPE REACTORS/PLANNING 
Comments on energy policy in the European Communities, 
4:10352 
Fast breeder reactors for nuclear power (India), 4:10365 
FBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Monitoring device for reversing burst discs (Patent), 4:10371 
FBR TYPE REACTORS/REACTOR MATERIALS 
Inelastic analysis of metal structures - some applications, 4:10351 
FBR TYPE REACTORS/SOCIO-ECONOMIC FACTORS 
Scottish viewpoint, 4:10383 
FBR TYPE REACTORS/SPECIFICATIONS 
Fast breeder reactors for nuclear power (India), 4:10365 
FCC LATTICES/FRENKEL DEFECTS 
Computer simulations of low energy displacement cascades in a 
face centered cubic lattice, 4:11745 
FECES/RADIOACTIVITY 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL ASSISTANCE PROGRAMS 
Federal planning assistance programs. Final report, 4:10860 (PB- 
276832) 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEDERAL WATER POLLUTION CONTROL ACT 
Controlling the entrance of toxic pollutants into U.S. waters, 
4:11528 
FEEDWATER 
Feedwater method to a reactor (Patent), 4:10226 
FEEDWATER/CONTROL SYSTEMS 
Automatic control of the water level of steam generators from 0% 
to 100% of the load, 4:10256 
FERROCYANIDES/SORPTIVE PROPERTIES 
Deactivation of radiocesium-contaminated water using zirconium 
hexacyanoferrate and hydrated zirconium oxide, 4:9799 
FERTILIZER INDUSTRY/ENERGY CONSUMPTION 
Photovoltaic applications definition and photovoltaic system 
definition study in the agricultural sector Task 1 report, 4:9965 
(SAND-78-7030) 
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FERTILIZERS/PRODUCTION 
Photovoltaic applications definition and photovoltaic system 
definition study in the agricultural sector Task 1 report, 4:9965 
(SAND-78-7030) 
FFTF REACTOR/FAILED ELEMENT MONITORS 
Gas tag location systems for FFTF and CRBRP Failed 
assemblies, 4:10335 (HEDL-TME-78-14) 
FFTF REACTOR/FUEL ELEMENTS 
Loss-of-flow test L5 on FFTF-type irradiated fuel, 4:10635 (ANL- 
78-24) 
FFTF REACTOR/IRRADIATION CAPSULES 
Time step MOTA thermostat simulation, 4:10612 (HEDL-TME- 
78-11) 
FFTF REACTOR/LOSS OF FLOW 
Loss-of-flow test L5 on FFTF-type irradiated fuel, 4:10635 (ANL- 
78-24) 
FFTF REACTOR/REACTOR COMPONENTS 
National friction, wear, and self-welding program status and plans, 
4:10337 (HEDL-TME-78-38) 
Sodium engineering and technology technical progress report, 
January, February, March 1978, 4:10336 (HEDL-TME-78-20) 
FFTF REACTOR/REACTOR COOLING SYSTEMS 
Measurement of heat and momentum eddy diffusivities in 
recirculating LMFBR outlet plenum flows, 4:10329 (COO-2245- 
61TR) 
Natural circulation in FFTF, a loop type LMFBR, 4:10626 
FFTF REACTOR/REACTOR SAFETY 
FSAR supplement 29: response to NRC Q set 14, 4:10657 
(HEDL-TI-75001-29) 
FIBERS/CREEP 
Effect of adsorption on elastic aftereffect and creep in glass fibers, 
4:11110 (SAND-78-6020) 
FIBERS/DEFORMATION 
Effect of adsorption on elastic aftereffect and creep in glass fibers, 
4:11110 (SAND-78-6020) 
FIELD-REVERSED MIRROR REACTORS/DESIGN 
Mirror fusion reactors, 4:11903 (UCRL-52000-78-9) 
FILTERS/TESTING 
In-situ testing of high efficiency filters at AEE Winfrith, 4:10504 
(AEEW-M-1510) 
FILTRATION/TESTING 
Hazards control progress report No. 55, July through December 
1977, 4:11519 (UCRL-50007-77-2) 
FIRE EXTINGUISHERS/PERFORMANCE TESTING 
Testing of a graphite based extinguishing powder for use on liquid 
metal fires, 4:11273 (KFK-2525) 
FIRE PREVENTION 
Fire protection in power plants. VGB recommendation, 4:10720 
FIRE PREVENTION/PLANNING 
Fire protection action plan. Status summary report: data for 
decisions, management by objectives (Nuclear power plants), 
4:10666 (NUREG-0298(Vol.1)(No.3)) 
FIREDAMP 
See METHANE 
FIRST WALL/COST 
Economic impact of using refractory metals for fusion reactors 
(V--20 Ti, Nb--1 Zr, Ti--6242 S, 316 SS, TZM), 4:11954 (DOE/ 


ET-0058-1) 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Production of chemical raw materials and intermediates by the 
Fischer-Tropsch process, 4:9442 
FISHES/BIOLOGICAL EFFECTS 
Chemical effluents in surface waters from nuclear power plants, 
research order Nos. 60-78-040 and 60-78-042. Quarterly progress 
report, 4:11518 (UCID-17744-78-3) 
FISSION CHAMBERS 
Neutron detector for incore measurement (Patent), 4:11437 
Neutron detector for incore measurement (Patent; heavy water 
reactors), 4:10323 
FISSION NEUTRONS/SPATIAL DISTRIBUTION 
Spatial distribution measurements of fission neutrons in water as 
an oxygen data test, 4:11741 
FISSION PRODUCTS/AFTER-HEAT 
Application of a library of processed ENDF/B-IV fission-product 
aggregate decay data in the calculation of decay-energy spectra, 
4:11736 (LA-7483-MS) 
FISSION PRODUCTS/BETA-MINUS DECAY 
Application of a library of processed ENDF/B-IV fission-product 
aggregate decay data in the calculation of decay-energy spectra, 
4:11736 (LA-7483-MS) 
FISSION PRODUCTS/FISSION YIELD 
Absolute thermal fission yields for 7°°U, 4:11735 (ICP-1142) 
FISSION PRODUCTS/RADIOCHEMICAL ANALYSIS 
Rapid nuclear chemistry for determining the properties of short- 
lived fission products, 4:11182 (UCRL-52000-78-9) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
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FLAME PROPAGATION/MATHEMATICAL MODELS 
Thermal propagation of flame fronts in homogeneous gaseous 
mixtures, 4:11185 
FLAMES/QUENCHING 
Simple model of transient thermal flame quenching, 4:10976 
FLANGES/FASTENERS 
Evaluation of possible relaxation of initial forces in the bolts of 
flange joints of hydraulic turbine parts during operation, 4:9916 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/DESIGN 
Development of a cost-effective and high efficiency low 
temperature non-concentrating black liquid collector. Interim 
report, 4:10055 (TID-28680) 
FLOW BLOCKAGE/SIMULATION 
Water modelling studies of blockage with discrete permeabilities 
in an 11 pin geometry, 4:10633 (AEEW-M-1484) 
FLOWMETERS/PERFORMANCE TESTING 
Advanced Two-Phase Instrumentation Program quarterly 
progress report, January-March 1978 (BWR; PWR), 4:10678 
(NUREG/CR-0384) 
FLUE GAS/CORROSIVE EFFECTS 
Effect of ashes from Kanst-Achinsk coal on the corrosiveness of 
flue gas, 4:9563 
FLUE GAS/DENITRIFICATION 


Standards support and environmental impact statement. Volume 2. 


Promulgated standards of performance for lignite-fired steam 
generators, 4:10166 (PB-279008) 
FLUE GAS/DESULFURIZATION 

Alternatives to calcium-based SO: sorbents for fluidized-bed 
combustion: conceptual evaluation. Final report, December 
1975-December 1976, 4:9493 (PB-278332) 

An economic evaluation of proposed amendments to the Illinois 
Sulfur Dioxide Regulation, 4:11500 (PB-282390) 

Comparison of various carbonates as absorbents of sulfur dioxide 
from combustion gases, 4:11130 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume I. Executive 
summary. Final task report April-December 1977, 4:10168 (PB- 
279635) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume II. Technical 
discussion. Final task report, April-December 1977, 4:10169 
(PB-279636) 

Data base for standards/reguletions development for land disposal 
of flue gas cleaning sludges. Final report, 4:9495 (PB-280135) 

EPA utility FGD (flue gas desulfurization) survey: December 
1977-January 1978. Periodic report, July 1977-January 1978, 
4:10167 (PB-279011) 

Flue gas desulfurization systems: design and operating 
considerations. Volume I. Executive summary. Final report, 
April-December 1977, 4:9496 (PB-280253) 

Flue gas desulfurization systems: design and operating 
considerations. Volume II. Technical report. Final report, 
April-December 1977, 4:9497 (PB-280254) 

Method for regenerating and recycling catalyst for oxidation of 
sulfur dioxide (Patent), 4:10171 

Project manual for full-scale dual alkali demonstration at 
Louisville Gas and Electric Co.--preliminary design and cost 
estimate. Report on Phase 1, October 1976-December 1977, 
4:10165 (PB-278722) 

Shell launches its Claus off-gas desulfurization process, 4:9503 

FLUID POISON CONTROL 
Emergency stopping device for a reactor (Patent), 4:10593 
FLUIDIZED BED 

Segregation and fluidization characteristics of a dolomite bed with 

a range of particle sizes and shapes, 4:11270 
FLUIDIZED BED/HEAT TRANSFER 

Characteristics of interphase heat transfer in ferromagnetic 
fluidized beds under the influence of a magnetic field, 4:11262 

Heat exchange between a pulsating bed and a bundle of tubes 
immersed in the bed, 4:11267 

FLUIDIZED-BED COMBUSTION/ADSORBENTS 

Alternatives to calcium-based SO: sorbents for fluidized-bed 
combustion: conceptual evaluation. Final report, December 
1975-December 1976, 4:9493 (PB-278332) 

Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 

FLUIDIZED-BED COMBUSTION/RESIDUES 

Environmental assessment of solid residues from fluidized-bed fuel 
processing. Initial report November 1975-December 1976, 
4:9561 (PB-276879) 

FLUIDIZED-BED COMBUSTORS/CO-GENERATION 

Fossil energy program progress report for September 1978, 4:9388 

(ORNL/TM-6630) 


FLYWHEELS/PERFORMANCE TESTING 


FLUIDIZED-BED COMBUSTORS/COMBUSTION 

INSTABILITY 

Instabilities in a coal burning fluidized bed, 4:9560 (ORNL/HUD/ 
MIUS-38) 

FLUIDIZED-BED COMBUSTORS/COMMERCIALIZATION 

Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 

FLUIDIZED-BED COMBUSTORS/CORROSION 

Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 

Review of information relevant to tube corrosion in a gas-cooled, 
coal-fired, atmospheric-pressure, fluidized-bed furnace, 4:11284 
(ORNL/HUD/MIUS-44) 

FLUIDIZED-BED COMBUSTORS/DESIGN 

Conceptual design of a 570-MW C-E AFB steam generator, 
4:11282 (CONF-771219-4) 

FLUIDIZED-BED COMBUSTORS/HEAT EXCHANGERS 

Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 

FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 

Investigation of the heat transfer process in a fluidized bed when 
burning liquid fuel, 4:11287 

FLUIDIZED-BED COMBUSTORS/MATHEMATICAL 

MODELS 

Fluidized-bed-combustor modeling, 4:9559 (N-78-14119) 

FLUIDIZED-BED COMBUSTORS/OPERATION 
Fluidized bed boiler dynamics, control, and testing, 4:10154 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 
Fluidized bed boiler dynamics, control, and testing, 4:10154 
FLUIDS 
See also BODY FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
FLUIDS/HEAT TRANSFER 
FLUFLOW: an appended code for calculating heat transfer to a 
fluid, 4:11260 (SAND-78-8271) 
FLUORESCENT LAMPS/SERVICE LIFE 
Modern face lighting, 4:9529 
FLUORINE/MAGNETIC RESONANCE 

Comments on the magnetic resonance absorption spectrum of the 

F, molecule-ion in single crystals of LiF, NaF, and KF, 4:11144 
FLUORITE/EXPLORATION 

Geological applications of thermoluminescence measurements 
made with equipment for simultaneously determining intensity, 
wavelength, and temperature, 4:11621 (BNL-24562) 

FLUORITE/MINERALIZATION 

Fluid inclusion studies and genesis of the Rexspar uranium-fluorite 

deposit, Birch Island, British Columbia, 4:9750 
FLUTE INSTABILITY 

Drift cyclotron instability with high frequency applied magnetic 
field, 4:11855 

Limits of plasma accumulation in the "Ogra-3", 4:11878 

FLUTE INSTABILITY/STABILIZATION 

Stabilization of the flute instability, 4:11874 

Supression of large number of plasma flute instability volume 
modes in the mirror trap by a feedback system with a single 
probe and a single electrode-suppressor, 4:11879 

FLY ASH/ECOLOGICAL CONCENTRATION 

Elemental content of tissues and excreta of lambs, goats, and kids 

fed white sweet clover growing on fly ash, 4:11506 
FLY ASH/ELECTRIC CONDUCTIVITY 

Measure of fly ash resistivity using simulated flue gas 
environments. Final report, September 1976-December 1977, 
4:9494 (PB-278758) 

Status of electrostatic precipitators as applied to industrial coal 
burning steam generators, 4:10163 (CONF-780485-10) 

FLY ASH/QUANTITATIVE CHEMICAL ANALYSIS 

Separation and chemical characterization of finely-sized fly-ash 

particles, 4:11112 
FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 

Overview of flywheel energy storage component development, 
4:10786 (SAND-78-1999C) 

Research toward improved flywheel suspension and energy 
conversion systems. Final report, 4:10783 (PB-278679) 

FLYWHEELS/COMPOSITE MATERIALS 

Composite materials in automotive energy storage systems, 

4:10991 (UCRL-81239) 
FLYWHEELS/DESIGN 

Sandia composite-rim flywheel development, 4:10784 (SAND-78- 

1865C) 
FLYWHEELS/PERFORMANCE TESTING 

Critical speeds and natural frequencies of rim-type composite- 
material flywheels, 4:10992 (SAND-78-7049) 

Sandia composite-rim flywheel development, 4:10784 (SAND-78- 
1865C) 





FLYWHEELS/STRUCTURAL MODELS 


FLYWHEELS/STRUCTURAL MODELS 
Structural modeling of a thick-rim rotor, 4:10785 (SAND-78- 
1941C) 
FOAMS/FLUID FLOW 
Flow equation for foam flowing through porous media and its 
application as a secondary recovery fluid. Paper No. SPE 6599, 
4:9603 
FOAMS/PHYSICAL PROPERTIES 
Foam Sea Solar Power Plant. Progress report, July 1-December 
31, 1977, 4:10009 (COO-4459-1) 
FOAMS/THERMODYNAMIC PROPERTIES 
Foam Sea Solar Power Plant. Progress report, July 1-December 
31, 1977, 4:10009 (COO-4459-1) 
FOOD 
See also ANIMAL FEEDS 
ILK 
VEGETABLES 
FOOD/PRODUCTION 
AGRIMOD: a dynamic simulation model of the U.S. food 
production system. III. Model validation and use. Final report, 
4:10926 (PB-276743) 
FOOD/SUPPLY AND DEMAND 
AGRIMOD: a dynamic simulation model of the U.S. food 
production system. III. Model validation and use. Final report, 
4:10926 (PB-276743) 
FOOD INDUSTRY/ENERGY CONSERVATION 
Energy conservation: industry (a bibliography with abstracts). 
Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 
FORAGE/SOLAR DRYING 
Solar energy research for peanuts, forage, and tobacco, 4:10042 
(CONF-770686-) 
FORESTS/INVENTORIES 
Stewardship of ERDA’s forests, 4:11504 
FORESTS/MANAGEMENT 
Stewardship of ERDA’s forests, 4:11504 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
KEROSENE 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 
Carbon dioxide and climate. How fast can we safely burn coal, 
4:11490 
FOSSIL FUELS/FORECASTING 
Prospects for hydrocarbons from plants, 4:9887 (CONF-7608122-) 
FOSSIL FUELS/RESEARCH PROGRAMS 
Fossil Energy Program report, 1 October 1976-30 September 1977 
(Objectives, progress and plans for each contract or project), 
4:10861 (DOE/ET-0060(78)) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION CONTROL 
Status of electrostatic precipitators as applied to industrial coal 
burning steam generators, 4:10163 (CONF-780485-10) 
Steam-electric plant air and water quality control data. Summary 
report for the year ended December 31, 1974, 4:10130 (DOE/ 
FERC-0018) 
FOSSIL-FUEL POWER PLANTS/ASHES 
Coal and ash analyses, uses and values: coal consist, 4:9473 
(CONF-780485-3) 
FOSSIL-FUEL POWER PLANTS/AVAILABILITY 
Availability and use of unit-type plant in 1976, 4:10452 
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How pulverized coal-fired boilers work, 4:10148 
Modular modeling of boilers, 4:10149 
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Direct digital control for power plant applications, 4:10152 
Simulation and control of magnetohydrodynamic steam, 4:10139 
FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 
Steam-electric plant air and water quality control data. Summary 
report for the year ended December 31, 1974, 4:10130 (DOE/ 
FERC-0018) 
FOSSIL-FUEL POWER PLANTS/CORROSION PROTECTION 
Effect of ashes from Kanst-Achinsk coal on the corrosiveness of 
flue gas, 4:9563 
FOSSIL-FUEL POWER PLANTS/COST 
Capital cost addendum: multi-unit coal and nuclear stations. 
Technical report, 4:10456 (PB-278786) 
FOSSIL-FUEL POWER PLANTS/DESIGN 
Capital cost addendum: multi-unit coal and nuclear stations. 
Technical report, 4:10456 (PB-278786) 
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Technical notes for the conceptual design for an atmospheric 
fluidized bed direct combustion power generating plant. 
Volume I, 4:10131 (TID-28691) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 


Pollutant measurements in plumes from power plants and cities. 
Summer 1975, February 1976, and February 1977. A Project 
MISTT report. Final report, 18 June 1975-18 October 1977, 
4:11487 (PB-280198) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACT STATEMENTS 

Standards support and environmental impact statement. Volume 2. 
Promulgated standards of performance for lignite-fired steam 
generators, 4:10166 (PB-279008) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume I. Executive 
summary. Final task report April-December 1977, 4:10168 (PB- 
279635) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume II. Technical 
discussion. Final task report, April-December 1977, 4:10169 
(PB-279636) 

EPA utility FGD (flue gas desulfurization) survey: December 
1977-January 1978. Periodic report, July 1977-January 1978, 
4:10167 (PB-279011) 

Method for regenerating and recycling catalyst for oxidation of 
sulfur dioxide (Patent), 4:10171 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Fluidized bed boiler dynamics, control, and testing, 4:10154 

FOSSIL-FUEL POWER PLANTS/FUEL CONSUMPTION 

Steam-electric plant air and water quality control data. Summary 
report for the year ended December 31, 1974, 4:10130 (DOE/ 
FERC-0018) 

FOSSIL-FUEL POWER PLANTS/FUELS 
Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 
FOSSIL-FUEL POWER PLANTS/MATHEMATICAL MODELS 
_ Experience with steam power plant modeling at the Italian 
Electric Power Board, 4:10132 
FOSSIL-FUEL POWER PLANTS/MEETINGS 

Proceedings of the third power plant dynamics, control, and 

testing symposium, 4:10576 
FOSSIL-FUEL POWER PLANTS/OFF-PEAK ENERGY 

STORAGE 

Thermal energy storage heat exchanger: molten salt heat 
exchanger design for utility power plants. Final report, July 
1976-July 1977, 4:10159 (N-78-14632) 

Thermal energy storage heat exchanger: molten-salt heat 
exchanger design for utility power plants. Topical report, July 
1978-July 1977, 4:10160 (N-78-14633) 

FOSSIL-FUEL POWER PLANTS/PERFORMANCE 

Simulation and control of magnetohydrodynamic steam, 4:10139 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

Cost minimization for coal conversion pollution control: a mixed 
integer programming model. Water resources planning series, 
4:10170 (PB-280173) 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume II. Technical 
discussion. Final task report, April-December 1977, 4:10169 
(PB-279636) 

Steam-electric plant air and water quality control data. Summary 
report for the year ended December 31, 1974, 4:10130 (DOE/ 
FERC-0018) 

FOSSIL-FUEL POWER PLANTS/POWER GENERATION 

Steam-electric plant air and water quality control data. Summary 
report for the year ended December 31, 1974, 4:10130 (DOE/ 
FERC-0018) 

FOSSIL-FUEL POWER PLANTS/SCRUBBERS 

Aspects of gas processing and integration for power generation 

from underground coal gasification, 4:10162 (SAND-78-0941) 
FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 

Design procedure for an optimal steam pressure controller, 

4:10155 


FOSSIL-FUEL POWER PLANTS/WASTE HEAT 
UTILIZATION 
Analysis of potential implementation levels for waste heat 
— in the nuclear power industry, 4:10156 (ORNL/TM- 
63/2) 
FOSSIL-FUEL POWER PLANTS/WATER POLLUTION 
CONTROL 
Steam-electric plant air and water quality control data. Summary 
report for the year ended December 31, 1974, 4:10130 (DOE/ 
FERC-0018) 
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FOSSIL-FUEL POWER PLANTS/WATER REQUIREMENTS 
Water recycle/reuse alternatives in coal-fired steam-electric 
power Plants: Volume i. plant studies and general 
implementation plans. Final report June 1975-February 1978, 
4:10134 (PB-282211) 
FOSSIL-FUEL POWER PLANTS/WATER TREATMENT 
Water recycle/reuse alternatives in coal-fired steam-electric 
power Plants: Volume i. plant studies and general 
implementation plans. Final report June 1975-February 1978, 
4:10134 (PB-282211) 
FOSSILS/CHEMICAL COMPOSITION 
Cretaceous carbonates of Texas and Mexico: applications to 
subsurface exploration. Report of investigations No. 89, 4:11645 
(CONF-7710154-) 
FOSSILS/MORPHOLOGY 
Cretaceous carbonates of Texas and Mexico: applications to 
subsurface exploration. Report of investigations No. 89, 4:11645 
(CONF-7710154-) 
FOUNDATIONS/CONSTRUCTION 
Increasing offshore pile driveability through electroosmosis, 
4:11374 
Water hammer pile driver, 4:11375 
FOUNDATIONS/DESIGN 
Foundation design for gravity structures with respect to failure in 
cyclic loading, 4:11327 
FOUNDATIONS/DYNAMIC LOADS 
Foundation design for gravity structures with respect to failure in 
cyclic loading, 4:11327 
FOUNDATIONS/EROSION 
Scour around a group of piles, 4:11399 
FOUNDATIONS/FAILURE MODE ANALYSIS 
Foundation design for gravity structures with respect to failure in 
cyclic loading, 4:11327 
FOUNDATIONS/INSTALLATION 
Problems encountered in installation of offshore piles for fixed 
platforms, 4:11377 
Recent advances in predicting pile driveability, 4:11376 
FOUNDATIONS/MECHANICAL TESTS 
Prediction of pile response to vibratory loads, 4:11396 
FOUNDATIONS/PERFORMANCE TESTING 
Effects of residual driving stresses on pile performance under axial 
loads, 4:11397 
FOUNDATIONS/SEISMIC EFFECTS 
Example of soil-pile coupling under seismic loading (SPASM; 
seismic pile analysis with support motion), 4:11400 
FOUNDATIONS/STRESSES 
Critical state soil mechanics model of soil consolidation stresses 
around a driven pile, 4:11398 
FRACTURES/ORIENTATION 
Hydrogeological testing and consideration associated with 
underground coal gasification in Alberta, 4:9424 (SAND-78- 
0941) 
FRANCE/DISTRICT HEATING 
Reactors for heat production and the development of district 
heating in France, 4:10473 
FRANCE/NUCLEAR POWER 
Nuclear energy and electric power, 4:10191 
FRANCE/OIL SHALE DEPOSITS 
French oil shale, 4:9698 
FREE RADICALS 
See RADICALS 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Fuel assembly (Patent), 4:10562 
Fuel assembly (Patent; BWR), 4:10229 
Static fuel holddown system (Patent), 4:10550 
FUEL ASSEMBLIES/CLEANING 
Method and apparatus for washing fuel assembly in use (Patent), 
4:10230 
FUEL ASSEMBLIES/DESIGN 
Nuclear fuel assembly with leakage control means (Patent), 
4:10225 
FUEL ASSEMBLIES/IN CORE INSTRUMENTS 
Fuel assembly (Patent; BWR), 4:10232 
FUEL ASSEMBLIES/MECHANICAL VIBRATIONS 
Flow in an obstructed T-junction (SGHWR reactor), 4:10312 (N- 
78-14360) 
FUEL ASSEMBLIES/SHROUDS 
Coolant leakage prevention mechanism in fuel assemblies (Patent; 
BWR), 4:10235 
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FUEL ASSEMBLIES/SPACERS 
Fuel assembly (Patent; BWR), 4:10227 
Nuclear fuel element (Patent), 4:10555 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CRACKS 

Modeling of crack growth in oxidized Zircaloy cladding during 
thermal-shock conditions (BWR; PWR), 4:10205 (NUREG/ 
CR-0136) 

FUEL CANS/FABRICATION 

Production and control of stainless steel cladding tubes for breeder 

reactors, 4:10374 
FUEL CANS/SWELLING 

Void swelling and microstructural changes in fuel pin cladding 

and unstressed specimens irradiated in DFR (LMFBR), 4:10415 
FUEL CANS/THERMAL STRESSES 

Experimental study of the behaviour of ZrNb1 fuel cladding in the 
low-pressure phase during a loss-of-coolant accident in a 
pressurized water reactor, 4:10703 

FUEL CONSUMPTION 

Fuel consumption: transportation. Volume 2. 1977-June, 1978 (a 
bibliography with abstracts). Report for 1977-June 1978, 
4:10910 (NTIS/PS-78/0708) 

FUEL CONSUMPTION/BIBLIOGRAPHIES 

Fuel consumption transportation. Volume I. 1964-1976 (a 
bibliography with abstracts). Report for 1964-1976, 4:10909 
(NTIS/PS-78/0707) 

Fuel consumption: industrial, residential, and general studies. 
Volume 1, 1964-1976 (a bibliography with abstracts). Report for 
1965-1976, 4:10925 (NTIS/PS-78/0709) 

FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 

Economic aspects of the development of nuclear power and fuel 
cycle industry in the USSR, 4:10453 

Nuclear fuel recycling may be best alternative, 4:10842 

FUEL CYCLE/EVALUATION 

Alternative nuclear fuel cycles: the implications on uranium 

resource utilization, 4:9849 
FUEL CYCLE/INTERNATIONAL COOPERATION 

Regional nuclear fuel cycle centres. Summary: 1977 report of the 

IAEA study project, 4:9773 
FUEL CYCLE/REVIEWS 
Factors which could limit the nuclear fuel cycle development, 
4:9774 
FUEL CYCLE/SAFEGUARDS 
Fast breeder reactor: a millenium of peaceful power, 4:10349 
FUEL DENSIFICATION 
Thermal and in-reactor densification of UO2: mechanisms and 
experimental results, 4:10551 
FUEL ELEMENT CLUSTERS/BAFFLES 
Fuel magazine for nuclear reactors (Patent), 4:10554 
FUEL ELEMENT CLUSTERS/BOILING DETECTION 

Acoustic measurements of the boiling stability tests on THORS 

sodium loop, 4:10719 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 

Breeder reactor safety and core systems programs. Progress 
report, April-June 1978 (Thermal-Hydraulic Out-of-Reactor 
Safety Facility), 4:10682 (ORNL/TM-6558) 

CLAYMORE code and its use for describing coolant boiling in 
LMFEBR subassemblies, 4:10716 

Heat transfer in the vicinity of a partial flow blockage in a reactor 
core, 4:10736 

FUEL ELEMENT CLUSTERS/HEAT TRANSFER 

CLAYMORE code and its use for describing coolant boiling in 

LMFBR subassemblies, 4:10716 
FUEL ELEMENT CLUSTERS/REMOTE HANDLING 

EQUIPMENT 

Machine for overcharging and checking up tightness of fuel 
element clusters in a liquid metal cooled reactor (Patent), 
4:10561 

FUEL ELEMENT CLUSTERS/SPACERS 

Fuel assembly (Patent; BWR), 4:10231 

Fuel bundle intended for nuclear reactors (Patent), 4:10557 

Fuel element for gas-cooled nuclear reactors (Patent), 4:10305 

Fuel element cluster of a nuclear reactor (Patent), 4:10381 

FUEL ELEMENT FAILURE/COMPUTER CALCULATIONS 

Influence of calculated gap closure and fission product inventory 
on FRAP-T4 cladding failure analysis under PCI conditions 
(BWR; PWR), 4:10645 (CONF-78 1022-23) 

FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 

Advanced safety analysis. Twelfth quarterly report, June-August 
1977 (LMFBR), 4:10655 (GEFR-14038-12) 

FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 

Multirod burst test program progress report, April-June 1978 
(BWR; PWR), 4:10679 (NUREG/CR-0398) 
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FUEL ELEMENT FAILURE/SIMULATION 

Breeder reactor safety and core systems programs. Progress 
report, April-June 1978 (Thermal-Hydraulic Out-of-Reactor 
Safety Facility), 4:10682 (ORNL/TM-6558) 

Fuel and fission gas response to simulated thermal transients: 
experimental results and correlation with fission gas release and 
swelling model (LMFBR), 4:10705 

Fuel rod failure during film boiling (PCM-1 test in the PBF) 
(PWR), 4:10647 (CONF-781 105-4) 

FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/BURNOUT 
Up-flow and down-flow burnout, 4:10731 
FUEL ELEMENTS/BURNUP 

Determination of fuel burn-up ina WWER type reactor, 4:10267 

Development of depletion perturbation theory for coupled 
neutron/nuclide fields, 4:10486 (ORNL/TM-5958) 

FUEL ELEMENTS/DESIGN 
Nuclear fuel element (Patent), 4:10236 
FUEL ELEMENTS/FABRICATION 

Advanced safety analysis. Twelfth quarterly report, June-August 
1977 (LMFBR), 4:10655 (GEFR-14038-12) 

Examples of an integrated quality assurance system for LWR fuel 
elements, 4:10234 

Loading of fuel rods into nuclear fuel elements with guiding 
adaptor and vibrator (Patent; HTGR type reactors), 4:10307 

Quality assurance programme for reload fuel for light-water 
reactors, 4:10233 

FUEL ELEMENTS/FASTENERS 

Lattice nut plate with nodes having apertures corresponding to 

the linking members of a nuclear fuel element (Patent), 4:10556 
FUEL ELEMENTS/LEAK TESTING 

Application of the warm water injection method to improve the 
efficiency of in-core wet sipping for leaker detection (BWR), 
4:10207 

Fuel subassembly leak test chamber for a nuclear reactor (Patent), 
4:10355 

FUEL ELEMENTS/NEUTROW ACTIVATION ANALYZERS 

Portable active neutron interrogation system for light-water 

reactor fuel assemblies, 4:10204 (LA-7528-M) 
FUEL ELEMENTS/PERFORMANCE 

Assessment of fuel concepts (BWR; PWR), 4:10195 (COO-4066-3) 

Fuel performance improvement program. Quarterly progress 
report, January-March 1978 (BWR; PWR), 4:10196 (COO-4066- 
6) 

Plutonium fuel and fuel elements for power reactors, 4:10367 

FUEL ELEMENTS/SEISMIC EFFECTS 

One-fifth-scale and full-scale fuel element rocking tests (HTGR), 
4:10654 (GA-A-14086) 

FUEL ELEMENTS/STRESS ANALYSIS 

Structural analysis of reactor fuel elements, 4:10356 

FUEL ELEMENTS/X-RAY RADIOGRAPHY 

X-ray radiographic examination of plug welds of zircaloy-clad fuel 
elements, 4:10545 (BARC-911) 

FUEL FEEDING SYSTEMS/AIR POLLUTION CONTROL 

Apparatus and method for recovery of coal fines (Patent), 4:9393 

FUEL FEEDING SYSTEMS/DESIGN 

Latest equipment and design for new coal fired plants and 

conversions to increase fuel flexibility, 4:11283 (CONF-780485- 


2) 
FUEL FEEDING SYSTEMS/TEST FACILITIES 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 
Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/CALORIFIC VALUE 
Power generation through in situ coal gasification: a pilot plant 
— for the linked vertical wells process, 4:9425 (SAND-78- 
41) 
FUEL GAS/CHEMICAL ANALYSIS 
Eastern underground coal gasification process instrumentation and 
data analysis (Pricetown I), 4:9420 (SAND-78-0941) 
Monitoring of product gas from underground coal gasification, 
4:9476 (SAND-78-0941) 
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FUEL GAS/CHEMICAL COMPOSITION 
Composition control of gases (Patent), 4:9446 
Power generation through in situ coal gasification: a pilot plant 
design for the linked vertical wells process, 4:9425 (SAND-78- 


0941) 
FUEL GAS/COST 
Factored estimates for eastern coal commercial concepts. Interim 
report. Series No. IV: B-2, 4:9407 (FE-2240-31(Exec.Summ.)) 
FUEL GAS/DESULFURIZATION 
Progress on the selective removal of HS from gasified coal by 
using an immobilized liquid membrane, 4:9403 
FUEL GAS/HOT GAS CLEANUP 
Survey of processes for high temperature-high pressure gas 
purification (52 references), 4:9399 (ORNL/TM-6178) 
FUEL GAS/MONITORING 
Monitoring of product gas from underground coal gasification, 
4:9476 (SAND-78-0941) 
FUEL GAS/PRODUCTION 
On-site fuel gas generation at small industrial parks. Final report, 
4:9414 (PB-278924) 
FUEL GAS/PURIFICATION 
Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 
Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 
Power generation through in situ coal gasification: a pilot plant 
design for the linked vertical wells process, 4:9425 (SAND-78- 
0941) 
Process for the multiple zone gasification of coal (Patent), 4:9432 
Removing pollutants from aqueous liquor used to scrub fuel 
gasification product (Patent), 4:9430 
FUEL GAS/SAMPLING 
Monitoring of product gas from underground coal gasification, 
4:9476 (SAND-78-0941) 
FUEL LOADING 
See REACTOR FUELING 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/COMBUSTION 
Effect of anticorrosion additives on structural conversions 
occurring in fuel oils during heating, 4:9661 
FUEL OILS/CORROSION INHIBITORS 
Effect of anticorrosion additives on structural conversions 
occurring in fuel oils during heating, 4:9661 
FUEL OILS/DESULFURIZATION 
New trends in evaluation of heavy fuels, 4:9625 
FUEL OILS/SPECIFICATIONS 
The storage stability of navy distillate fuel for ships. Final report, 
4:9659 (AD-919168) 
FUEL OILS/STORAGE 
The storage stability of navy distillate fuel for ships. Final report, 
4:9659 (AD-919168) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/FABRICATION 
Technological aspects of fuel fabrication for various power 
reactors (UO2; UC; U(C,N); (U,Pu)C; (U,Pu)(C,N)), 4:10553 
FUEL PELLETS 
Nuclear fuel element (Patent), 4:10558 
FUEL PELLETS/FABRICATION 
Technological aspects of fuel fabrication for various power 
reactors (UOQ2; UC; U(C,N); (U,Pu)C; (U,Pu)(C,N)), 4:10553 
FUEL PELLETS/FISSION PRODUCT RELEASE 
Fission-gas release from fuel at high burnup, 4:10552 
FUEL PELLETS/FRACTURE PROPERTIES 
Assessment of intergranular fracture within unrestructured UO2 
fuel due to film boiling operation, 4:10549 (TFBP-TR-288) 
FUEL PELLETS/FUEL DENSIFICATION 
Thermal and in-reactor densification of UO2: mechanisms and 
experimental results, 4:10551 
FUEL PELLETS/SORTING 
Arrangement for automatic testing and sorting of nuclear fuel 
pellets (Patent), 4:10546 
FUEL PINS/GETTERS 
Oxygen getters for fast reactor fuel pins, 4:10347 
FUEL PINS/HEAT TRANSFER 
HOTPIN - a programme for computing detailed steady state 
temperature distributions in fuel clusters cooled by radiation and 
convection, 4:10480 (AEEW-M-1518) 
FUEL PINS/REWETTING 
Analytical approximations to the rewetting rate of overheated 
composite fuel pins under low pressure, high temperature 
conditions, 4:10730 
FUEL RACKS/DESIGN 
High density fuel storage racks (Patent), 4:10515 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
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FUEL REPROCESSING PLANTS/IAEA SAFEGUARDS 
Selected isotopic functions: a description and demonstration of 
their uses, 4:9847 (PNL-2761) 
FUEL REPROCESSING PLANTS/PROCESS CONTROL 
Laser-based analytical monitoring in nuclear-fuel processing 
plants, 4:9770 (SAND-78-1522) 
FUEL RODS 
FRAPCON-1: a computer code for the steady state analysis of 
oxide fuel rods, 4:10194 (CDAP-TR-78-032) 
Fuel element clusters for thermal nuclear reactors with burnable 
reactor poisons (Patent), 4:10220 
Nuclear fuel element (Patent), 4:10558 
FUEL RODS/DESIGN 
Nuclear fuel element (Patent), 4:10560 
FUEL RODS/HEAT TRANSFER 
Heat transfer around a circular cylinder in liquid sodium 
crossflow, 4:10361 
FUEL RODS/LEAK TESTING 
Measurements of the penetration of water through small leaks, 
4:10637 (BMFT-FB-K-77-16) 
FUEL RODS/NONDESTRUCTIVE TESTING 
Use of a bipolar microprocessor in a multi-window discriminator 
for a system studying reactor fuel pins, 4:10548 (KFK-PDV- 
101) 
FUEL RODS/PHYSICAL RADIATION EFFECTS 
Irradiation experiments with boiling water reactor fuel rods in the 
Forschungsreaktor 2 at Juelich, 4:10193 (BMFT-FB-K-77-17) 
FUEL RODS/STORAGE 
Critical separation between subcritical clusters of 4.29 wt % 7°U 
enriched UO: rods in water with fixed neutron poisons. 
Technical topical report, 4:11208 (PB-281345) 
FUEL RODS/STRESS ANALYSIS 
Stress analysis methods and computer programs for HTGR fuels 
and graphite structures, 4:10295 
FUEL RODS/TRANSPORT 
Critical separation between subcritical clusters of 4.29 wt % *°°U 
enriched UO: rods in water with fixed neutron poisons. 
Technical topical report, 4:11208 (PB-281345) 
FUEL SLURRIES/FLOCCULATION 
De-ashing of coal by oil agglomeration in an experimental 
washing column, 4:9402 
FUEL SLURRIES/RHEOLOGY 
Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 
FUEL SUBSTITUTION/COST 
An economic evaluation of proposed amendments to the Illinois 
Sulfur Dioxide Regulation, 4:11500 (PB-282390) 
FUEL-CLADDING INTERACTIONS 
The effect of the pellet-cladding mechanical interaction on a 
nuclear fuel quality assurance system, 4:10547 
FUEL-COOLANT INTERACTIONS 
Evaluation of the potential for energetic fuel-coolant interactions 
in hypothetical LMFBR accidents, 4:10771 
Fuel coolant interaction in fast reactors, 4:10770 
Vapour bubble collapse model to describe the fragmentation of 
low-melting materials, 4:10661 (IK E-2-40) 
FUEL-COOLANT INTERACTIONS/HYDRODYNAMICS 
Liquid-liquid contact in vapor explosion, 4:10636 (ANL/RAS-78- 
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FUGEN ATR 
See JATR REACTOR 
FUMES 
See AEROSOLS 
FUNGI 
See also YEASTS 
FUNGI/GROWTH 
Moisture effects on inactivation and growth of bacteria and fungi 
in sludges, 4:11568 (SAND-78-1304C) 
FURNACES 
See also GAS GENERATORS 
FURNACES/ASHES 
Coal and ash analyses, uses and values: coal consist, 4:9473 
(CONF-780485-3) 
FURNACES/DESIGN 
Large computer-controlled resistance-heated furnace for heat 
treatment in the steel construction, mechanical engineering and 
tank manufacturing industries, 4:10937 
Latest equipment and design for new coal fired plants and 
conversions to increase fuel flexibility, 4:11283 (CONF-780485- 


2) 
FURNACES/ENERGY CONSERVATION 
Large computer-controlled resistance-heated furnace for heat 
treatment in the steel construction, mechanical engineering and 
tank manufacturing industries, 4:10937 
FUSED SALTS 
See MOLTEN SALTS 
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FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FWPCA 
See FEDERAL WATER POLLUTION CONTROL ACT 
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GADOLINIUM NITRATES/CHEMICAL PROPERTIES 
Chemical aspects of gadolinium nitrate as soluble nuclear poison in 
Savannah River Plant reactors, 4:10629 (DP-MS-78-32) 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GALLIUM/ABSORPTION SPECTROSCOPY 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
GALLIUM/ACTIVATION ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
GALLIUM/X-RAY FLUORESCENCE ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
GALLIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Electronic instability and change of crystalline phase in 
compounds of the V3Si type at low temperature, 4:11105 (N-78- 
18953) 
GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 
GaAs concentrator photovoltaic power system feasibility 
investigation. Final report, 15 June 1976 - 30 September 1977, 
4:9927 (AD-A-051851) 
GALLIUM ARSENIDE SOLAR CELLS/PHYSICAL 
RADIATION EFFECTS 
GaAs concentrator photovoltaic power system feasibility 
investigation. Final report, 15 June 1976 - 30 September 1977, 
4:9927 (AD-A-051851) 
GALLIUM ARSENIDE SOLAR CELLS/RESEARCH 
PROGRAMS 
Status of advanced R and D programs, 4:9929 (CONF-770865-) 
GAMMA CAMERAS/DESIGN 
Gamma camera system (Patent; using position sensitive 
semiconductor detectors), 4:11435 
GAMMA LOGGING/DATA ANALYSIS 
Density-neutron crossplot analysis for shaly gas sands using hand- 
carried calculators, 4:11452 
GAMMA RADIATION 
See also PROMPT GAMMA RADIATION 
GAMMA RADIATION/ABSORPTION 
Time dependent air transport of radiation (TDATR). Final report, 
8 August 1973-30 September 1975, 4:11739 (AD-A-053464) 
GAMMA RADIOGRAPHY/EQUIPMENT 
High-resolution radiography by means of a hodoscope (Patent), 
4:11272 
GAMMA TRANSPORT THEORY 
See also PHOTON TRANSPORT 
GAMMA TRANSPORT THEORY/COMPUTER CODES 
RCPO01: a Monte Carlo program for solving neutron and photon 
transport problems in three-dimensional geometry with detailed 
energy description (LWBR development program), 4:11740 
(WAPD-TM-1267) 
GAMMA-GAMMA LOGGING/DATA ANALYSIS 
Density-neutron crossplot analysis for shaly gas sands using hand- 
carried calculators, 4:11452 
GARNETS/SPUTTERING 
Glow discharge optical spectroscopy of magnetic bubble garnet 
films. Master's thesis, 4:11707 (AD-A-052919) 
GAS ANALYSIS/COMPARATIVE EVALUATIONS 
Gas analysis technique for rapid determination of the 
concentration of combustible gases in mines endangered by 
firedamp and in coal conversion and power plants, 4:11111 
GAS BLANKETS/BOUNDARY LAYERS 
Boundary layer in a plasma blanketed by a low pressure neutral 
gas, 4:11912 
GAS CENTRIFUGES/REVIEWS 
Gas centrifuge, 4:9765 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR TYPE REACTORS 
GCR TYPE REACTORS 
HELIUM COOLED REACTORS 





GAS COOLED REACTORS/CONTAINMENT BUILDINGS 


HTGR TYPE REACTORS 
HWGCR TYPE REACTORS 
GAS COOLED REACTORS/CONTAINMENT BUILDINGS 
Nuclear facility with a closed working-gas cycle (Patent), 4:10306 
GAS COOLED REACTORS/REACTOR CHANNELS 
Nuclear reactor (Patent), 4:10302 
GAS COOLED REACTORS/REACTOR CORES 
Nuclear reactor (Patent), 4:10302 
GAS COOLED REACTORS/REACTOR MATERIALS 
Materials and design interaction in advanced reactors, 4:10518 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELED REACTORS/DESIGN 

Reactor technology. Progress report, April-June 1978, 4:10485 
(LA-7449-PR) 

GAS FUELED REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Non-equilibrium radiation nuclear reactor (Patent), 4:10491 

GAS FUELED REACTORS/THORIUM CYCLE 
Reactor technology. Progress report, April-June 1978, 4:10485 
(LA-7449-PR) 
GAS GENERATORS/DESIGN 
Method of and apparatus for generating a hot gas (Patent), 4:11288 
GAS GENERATORS/OPERATION 
Method of and apparatus for generating a hot gas (Patent), 4:11288 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/ELECTRICAL PUMPING 

Investigation of electron impact processes relevant to visible 
lasers. Final technical report, 15 August 1974-14 November 
1977, 4:11230 (AD-A-053535) 

GAS LASERS/IONIZATION 
Preionization of pulsed gas lasers by radioactive source (241Am), 
4:11241 
GAS LASERS/NUCLEAR PUMPING 
Direct nuclear pumped laser (Patent), 4:11238 
GAS LASERS/OPERATION 

Electron-beam sustainer discharge streamers and arcing. Final 
report, | December 1974-30 November 1977, 4:11221 (AD-A- 
051987) 

Intense proton beam pumped Ar-Nz laser. Interim report, 4:11233 
(AD-A-053786) 

GAS LASERS/OPTICAL PUMPING 

Ammonia laser optically pumped with an HF laser, 4:11243 

Method and apparatus for secondary laser pumping by electron 
beam excitation (Patent), 4:11239 

GAS LASERS/PERFORMANCE 

Effect of an active medium’s dispersion on generation intensity in 

a gas laser with an axial magnetic field, 4:11252 
GAS LASERS/REACTION KINETICS 

Kinetic studies for xef and krf lasers. Final technical report, 
4:11217 (AD-A-051656) 

GAS OILS/CATALYTIC CRACKING 

Catalytic cracking process (Patent), 4:9623 

GAS TURBINES/DESIGN 

Development of high temperature turbine subsystem technology 
to a technology readiness status”: Phase II. Progress report for 
September 1978, 4:10137 (FE-1806-55) 

Development of high temperature turbine subsystem technology 
to a “technology readiness status’: Phase II. Progress report for 
July 1978, 4:10136 (FE-1806-51) 

GAS TURBINES/HEAT EXCHANGERS 

Development of a ceramic tube heat exchanger with relaxing 
joint. Quarterly technical progress report, January-March 1978, 
4:10143 (FE-2556-15) 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, April 1-May 1, 1978, 
4:10144 (FE-2556-16) 

GAS TURBINES/PERFORMANCE TESTING 

Development of high temperature turbine subsystem technology 
to a "technology readiness status’: Phase II. Progress report for 
September 1978, 4:10137 (FE-1806-55) 

Development of high temperature turbine subsystem technology 
to a technology readiness status”: Phase II. Progress report for 
July 1978, 4:10136 (FE-1806-51) 

GAS TURBINES/RESEARCH PROGRAMS 

Compressed air energy storage systems studies. Progress report 
for FY 1976, 4:10780 (TID-28797) 

Development of high-temperature turbine subsystem technology 
to a “technology readiness status’. Phase II. Quarterly report, 
January-March 1978, 4:10135 (FE-1806-42) 

Development of high temperature turbine subsystem technology 
to a “technology readiness status”: Phase II. Progress report for 
September 1978, 4:10137 (FE-1806-55) 
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Development of high temperature turbine subsystem technology 
to a “technology readiness status”: Phase II. Progress report for 
July 1978, 4:10136 (FE-1806-51) 

GAS TURBINES/TECHNOLOGY ASSESSMENT 

Transit-bus propulsion systems alternate power plant installations. 

Final report, 4:10994 (PB-276612) 
GASEOUS WASTES 

See also FLUE GAS 
GASEOUS WASTES/COMBUSTION 

Method and apparatus for incinerating liquid, gaseous and pasty 
waste (Patent), 4:11281 

Multi-pilot gas conservation system for flare burners (Patent), 
4:9911 

GASEOUS WASTES/DESULFURIZATION 

Method for regenerating and recycling catalyst for oxidation of 

sulfur dioxide (Patent), 4:10171 
GASEOUS WASTES/RECYCLING 

Minimizing environmental effects in production and use of coal 
(Patent), 4:9499 

ASES 


See also AIR 
COAL GAS 
NATURAL GAS 
REFINERY GASES 
GASES/CHEMICAL REACTIONS 
Modelling of diffusion-limited homogeneous reactions in 
supported liquid-phase catalysts, 4:11137 
GASES/DIFFUSION 
Pressure oscillation method of studying gas diffusion in solids, 
4:11744 
GASOLINE/AIR POLLUTION CONTROL 
Characteristics of activated carbon for controlling gasoline vapor 
emissions: laboratory evaluation, 4:11001 
GASOLINE/CATALYTIC CRACKING 
Hydrocarbon conversion with a sulfided acidic multimetallic 
catalytic composite (Patent), 4:9624 
GASOLINE/COMBUSTION PROPERTIES 
Methanol-gasoline blends as motor fuel, 4:9900 (CONF-7608 122-) 
GASOLINE/MARKET 
Competing for the petrol stakes, 4:9635 
Retail petrol: national outlets survey for year-end 1977, 4:9634 
GASOLINE/PUMPING 
Village pump goes electronic, 4:9636 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT/BIOLOGICAL RADIATION 
EFFECTS 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
GCFR TYPE REACTORS/REACTOR SAFETY 
Safety of nuclear power plants - The aim of theoretical and 
experimental accident analysis and important criterion for the 
overall power plant design, 4:10700 
GCR TYPE REACTORS/PRESSURE VESSELS 
Strength problem for an uncooled liner of hot prestressed concrete 
vessels, 4:10261 
GEIGER-MUELLER COUNTERS/SPECIFICATIONS 
Instrument evaluation No. 7. D.A. Pitman Ltd., model 614 
‘Raditec’ beta/gamma contamination monitor, 4:11434 (NRPB- 
IE-7) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETICS 
Time of recombination in the Drosophila melanogaster oocyte: 
evidence from a temperature-sensitive recombination-deficient 
mutant, 4:11544 
GEOCHEMISTRY 
Organic geochemistry related developments in the deep sea 
drilling project, 4:11297 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/AGE ESTIMATION 
New data on the geochronology of the sulfide mineralization of 
the Pechengi, 4:11612 
GEOLOGIC DEPOSITS/GEOPHYSICAL SURVEYS 
Geophysical-geological exploration and evaluation of offshore 
sand and gravel deposits, 4:11639 
GEOLOGIC DEPOSITS/ISOTOPE DATING 
Use of isotope--geochronological methods for studying rare metal 
deposits, 4:11611 





MARCH 15, 1979 


GEOLOGIC ENGINEERING 
See ENGINEERING GEOLOGY 
GEOLOGIC FAULTS/REMOTE SENSING 
Coal seam exploration techniques, 4:9508 (FE-DSFMP-3) 
GEOLOGIC STRATA/ISOTOPE DATING 

Development and use of nuclear geochronological methods, 

4:11614 
GEOMAGNETIC FIELD/TABLES 

Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 

Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 
281811) 

Solar-geophysical data number 403, March 1978. Part II. 
Comprehensive reports. Data for September 1977-August 1977 
and miscellanea, 4:11686 (PB-281812) 

GEOMAGNETIC FIELD/VARIATIONS 
Geomagnetic data for April 1976 (AE (8) indices and stacked 
magnetograms), 4:11701 (PB-280730) 
GEOPHYSICAL SURVEYS 
See also MARINE SURVEYS 
SEISMIC SURVEYS 
GEOPHYSICAL SURVEYS/THERMOLUMINESCENCE 

Geological applications of thermoluminescence measurements 
made with equipment for simultaneously determining intensity, 
wavelength, and temperature, 4:11621 (BNL-24562) 

GEOPRESSURED SYSTEMS/ECONOMICS 
Geothermal fuels comparison with other fuels, 4:10098 (NP-23437) 
GEOTHERMAL ENERGY/BIBLIOGRAPHIES 

Geothermal energy. Part 3. Technology and general studies. 
Volume 3. May, 1976-July 1978 (citations from the NTIS data 
base). Report for May 1976-July 1978, 4:10107 (NTIS/PS-78/ 
0666) 

Gethermal energy. Volume 3. May 1976-July 1978 (citations from 
the Engineering Index data base). Report for May 1976-July 
1978, 4:10069 (NTIS/PS-78/0667) 

GEOTHERMAL ENERGY/COMPARATIVE EVALUATIONS 

Geothermal fuels comparison with other fuels, 4:10098 (NP-23437) 

GEOTHERMAL ENERGY/COST 
Practical utilization, 4:10094 (CONF-7710153-) 
GEOTHERMAL ENERGY/ECONOMICS 

Geothermal energy. Part 3. Technology and general studies. 
Volume 3. May, 1976-July 1978 (citations from the NTIS data 
base). Report for May 1976-July 1978, 4:10107 (NTIS/PS-78/ 
0666) 

Geothermal fuels comparison with other fuels, 4:10098 (NP-23437) 

Proceedings of the seminar on geothermal energy, 4:10079 
(CONF-7710153-) 

GEOTHERMAL ENERGY/ENERGY POLICY 

Geothermal energy: why not a part of National Energy Plan II, 
4:10061 (NP-23437) 

GEOTHERMAL ENERGY/ENERGY SOURCE 

DEVELOPMENT 

Geothermal energy: why not a part of National Energy Plan II, 
4:10061 (NP-23437) 

GEOTHERMAL ENERGY/ENERGY SUPPLIES 

Near-term geothermal energy supply curves and the impacts of 
technology, 4:10062 (PNL-2753) 

GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 

Environmental regulations, 4:10100 (CONF-7710153-) 

Federal Permitting Constraints, 4:10101 (NP-23437) 

GEOTHERMAL ENERGY/ENVIRONMENTAL POLICY 
Balancing energy and the environment: the case of geothermal 
development, 4:10102 (R-2274-DOE) 
GEOTHERMAL ENERGY/FINANCING 
Federal geothermal programs, 4:10097 (CONF-7710153-) 
GEOTHERMAL ENERGY/GOVERNMENT POLICIES 

Geothermal energy: a national opportunity (the Federal impact). 

Special study guide No. 7, 4:10084 (NP-23437) 
GEOTHERMAL ENERGY/INFORMATION SYSTEMS 
Manual for cataloging and indexing documents for database 
acquisition, 4:10058 (LBL-4432(Rev.1)) 
GEOTHERMAL ENERGY/LAWS 
State geothermal laws and regulations, 4:10090 (NP-23437) 
GEOTHERMAL ENERGY/LEGAL ASPECTS 

Geothermal Institutional Barriers, 4:10091 (NP-23437) 

Institutional relationships, 4:10083 (CONF-7710153-) 

Land use regulations, 4:10080 (CONF-7710153-) 

Leasing arrangements, 4:10082 (CONF-7710153-) 

Permitting problems in California and other states, 4:10085 (NP- 
23437) 

Proceedings of the seminar on geothermal energy, 4:10079 
(CONF-7710153-) 

Property rights to geothermal resources, 4:10092 

Water that is not water, 4:10088 (NP-23437) 
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GEOTHERMAL ENERGY/LEGISLATION 

Geothermal energy. Part 3. Technology and general studies. 
Volume 3. May, 1976-July 1978 (citations from the NTIS data 
base). Report for May 1976-July 1978, 4:10107 (NTIS/PS-78/ 
0666) 

GEOTHERMAL ENERGY/POWER GENERATION 

Geothermal: World vs USA, 4:10105 (NP-23437) 

GEOTHERMAL ENERGY/POWER POTENTIAL 
Geothermal: World vs USA, 4:10105 (NP-23437) 
GEOTHERMAL ENERGY/REGULATIONS 

State geothermal laws and regulations, 4:10090 (NP-23437) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 

Cash boost for alternative energy, 4:10868 
GEOTHERMAL ENERGY/TECHNOLOGY ASSESSMENT 

Geothermal energy. Part 3. Technology and general studies. 
Volume 3. May, 1976-July 1978 (citations from the NTIS data 
base). Report for May 1976-July 1978, 4:10107 (NTIS/PS-78/ 
0666) 

GEOTHERMAL ENERGY/USES 

Practical utilization, 4:10094 (CONF-7710153-) 

GEOTHERMAL ENERGY CONVERSION/BIBLIOGRAPHIES 

Geothermal energy. Part 3. Technology and general studies. 
Volume 3. May, 1976-July 1978 (citations from the NTIS data 
base). Report for May 1976-July 1978, 4:10107 (NTIS/PS-78/ 
0666) 

Gethermal energy. Volume 3. May 1976-July 1978 (citations from 
the Engineering Index data base). Report for May 1976-July 
1978, 4:10069 (NTIS/PS-78/0667) 

GEOTHERMAL ENERGY CONVERSION/OPTIMIZATION 

Simulation and optimization of hot dry rock geothermal energy 
conversion systems: process conditions and economics, 4:10064 
(LA-UR-2625) 

GEOTHERMAL EXPLORATION/BIBLIOGRAPHIES 

Geothermal energy. I. Exploration. Volume 3. May, 1976-July, 
1978 (citations from the NTIS data base). Report for May, 1976- 
July 1978, 4:10068 (NTIS/PS-78/0664) 

GEOTHERMAL EXPLORATION/COST 
Exploration and development costs, 4:10095 (CONF-7710153-) 
GEOTHERMAL EXPLORATION/ECONOMICS 

Geothermal exploration and development in the United States: a 
tax analysis under the Internal Revenue Code, 4:10086 (NP- 
23437) 

GEOTHERMAL EXPLORATION/FINANCIAL INCENTIVES 

Geothermal exploration and development in the United States: a 
tax analysis under the Internal Revenue Code, 4:10086 (NP- 
23437) 

GEOTHERMAL EXPLORATION/GEOPHYSICAL SURVEYS 

Geothermal energy. I. Exploration. Volume 3. May, 1976-July, 
1978 (citations from the NTIS data base). Report for May, 1976- 
July 1978, 4:10068 (NTIS/PS-78/0664) 

GEOTHERMAL EXPLORATION/MAGNETOTELLURIC 

SURVEYS 

Three dimensional magnetotelluric modeling, 4:10072 (IDO-1601- 
4 


) 
GEOTHERMAL EXPLORATION/TAXES 

Geothermal exploration and development in the United States: a 
tax analysis under the Internal Revenue Code, 4:10086 (NP- 
23437) 

GEOTHERMAL FIELDS 
See also EAST MESA GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/ENVIRONMENTAL IMPACTS 

Balancing energy and the environment: the case of geothermal 
development, 4:10102 (R-2274-DOE) 

Identification of environmental control technologies for 
geothermal development in the Imperial Valley of California, 
4:10104 (UCRL-52548) 

GEOTHERMAL FIELDS/GRAVITY SURVEYS 

Principal facts for a gravity survey of Baltazor Known 

Geothermal Resource Area, Nevada, 4:10074 
GEOTHERMAL FIELDS/GROUND SUBSIDENCE 

Identification of environmental control technologies for 
geothermal development in the Imperial Valley of California, 
4:10104 (UCRL-52548) 

GEOTHERMAL FIELDS/MAGNETIC SURVEYS 

Low-altitude aeromagnetic survey of a portion of the Coso Hot 
Springs KGRA, Inyo County, California, 4:10071 (IDO-1601-2) 

GEOTHERMAL FIELDS/MAGNETOTELLURIC SURVEYS 

Audio-magnetotelluric station location map and data log for 
Double Hot Springs Known Geothermal Resources Area, 
4:10076 

Audio-magnetotelluric data log and station location map for 
Gerlach Northwest Known Geothermal Resource Area, 
Nevada, 4:10075 

GEOTHERMAL FLUIDS 
See also BRINES 
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GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 

Identification of environmental control technologies for 
geothermal development in the Imperial Valley of California, 
4:10104 (UCRL-52548) 

GEOTHERMAL FLUIDS/CHEMICAL REACTION KINETICS 

Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 

Scale prediction in geothermal operations: state of the art. Paper 
No. SPE 6593, 4:10118 

GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 

Down-hole corrosion in a Salton Sea geothermal well. Paper No. 
SPE 6613, 4:10121 

Geothermal energy. Part 2. Corrosion and equipment. Volume 3. 
May 1976-July 1978 (citations from the NTIS data base). Report 
for May 1976-July 1978, 4:10116 (NTIS/PS-78/0665) 

Geothermal heat exchanger test at Heber, California. Final report, 
4:10115 (EPRI-ER-572) 

Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 

Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592, 4:10117 

GEOTHERMAL FLUIDS/DESALINATION 

Experience in scale control with East Mesa geothermal brine. 

Paper No. SPE 6605, 4:10122 
GEOTHERMAL FLUIDS/EQUILIBRIUM 

Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592, 4:10117 

GEOTHERMAL FLUIDS/GEOCHEMISTRY 

Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592, 4:10117 

GEOTHERMAL FLUIDS/MEETINGS 

Proceedings of the international symposium on oilfield and 

geothermal chemistry, 4:9597 
GEOTHERMAL FLUIDS/SCALING 

Experience in scale control with East Mesa geothermal brine. 
Paper No. SPE 6605, 4:10122 

Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 

Geothermal heat exchanger test at Heber, California. Final report, 
4:10115 (EPRI-ER-572) 

Scale prediction in geothermal operations: state of the art. Paper 
No. SPE 6593, 4:10118 

Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 

Use of a chemical equilibrium computer code to analyze scale 
formation and corrosion in geothermal brines. Paper No. SPE 
6592, 4:10117 

GEOTHERMAL FLUIDS/WASTE DISPOSAL 

Identification of environmental control technologies for 
geothermal development in the Imperial Valley of California, 
4:10104 (UCRL-52548) 

GEOTHERMAL INDUSTRY/FINANCIAL INCENTIVES 

Geothermal financing, 4:10099 (NP-23437) 

GEOTHERMAL INDUSTRY/REVIEWS 
The U.S. geothermal industry in 1978, 4:10106 (NP-23437) 
GEOTHERMAL POWER PLANTS 

Geothermal energy. Part 3. Technology and general studies. 
Volume 3. May, 1976-July 1978 (citations from the NTIS data 
base). Report for May 1976-July 1978, 4:10107 (NTIS/PS-78/ 
0666) 

Geothermal: World vs USA, 4:10105 (NP-23437) 

Gethermal energy. Volume 3. May 1976-July 1978 (citations from 
the Engineering Index data base). Report for May 1976-July 
1978, 4:10069 (NTIS/PS-78/0667) 

GEOTHERMAL POWER PLANTS/CORROSION 
Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 
GEOTHERMAL POWER PLANTS/COST 
Exploration and development costs, 4:10095 (CONF-7710153-) 
GEOTHERMAL POWER PLANTS/DEMONSTRATION 

PLANTS 

Heber Geothermal Demonstration Power Plant. Interim report 
No. 1, August 1977-January 1978, 4:10109 (EPRI-ER-863) 

GEOTHERMAL POWER PLANTS/DESIGN 
Heber Geothermal Demonstration Power Plant. Interim report 
No. 1, August 1977-January 1978, 4:10109 (EPRI-ER-863) 
GEOTHERMAL POWER PLANTS/FEASIBILITY STUDIES 
Practical utilization, 4:10094 (CONF-7710153-) 
GEOTHERMAL POWER PLANTS/HEAT EXCHANGERS 

Geothermal heat exchanger test at Heber, California. Final report, 

4:10115 (EPRI-ER-572) 
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GEOTHERMAL POWER PLANTS/REVIEWS 
Development and outlook of geothermal power generation, 
4:10108 
The U.S. geothermal industry in 1978, 4:10106 (NP-23437) 
GEOTHERMAL POWER PLANTS/SCALING 
Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 
GEOTHERMAL RESOURCES 
Geological and geothermal data use investigations for application 
Explorer Mission-A (Heat Capacity Mapping Mission). Progress 
report, 1 December 1977-28 February 1978, 4:10070 (E-78- 
10092) 
GEOTHERMAL RESOURCES/ENERGY SOURCE 
DEVELOPMENT 
Present status of resources development, 4:10059 (NP-23437) 
GEOTHERMAL RESOURCES/LAND LEASING 
Leasing arrangements, 4:10082 (CONF-7710153-) 
GEOTHERMAL RESOURCES/LEGAL ASPECTS 
Tax treatment of exploring and developing geothermal resources, 
4:10087 (NP-23437) 
GEOTHERMAL RESOURCES/OWNERSHIP 
Institutional relationships, 4:10083 (CONF-7710153-) 
Ownership of resources, 4:10081 (CONF-7710153-) 
Water that is not water, 4:10088 (NP-23437) 
GEOTHERMAL RESOURCES/PROPERTY RIGHTS 
Property rights to geothermal resources, 4:10092 
GEOTHERMAL RESOURCES/REGULATIONS 
Utilization of geothermal resources, 4:10093 
GEOTHERMAL RESOURCES/RESOURCE POTENTIAL 
Geothermal resource potential of the eastern United States, 
4:10066 (NP-23437) 
GEOTHERMAL RESOURCES/REVIEWS 
Present status of resources development, 4:10059 (NP-23437) 
GEOTHERMAL RESOURCES/TAXES 
Tax treatment of exploring and developing geothermal resources, 
4:10087 (NP-23437) 
GEOTHERMAL SPACE HEATING 
Geothermal energy. Part 3. Technology and general studies. 
Volume 3. May, 1976-July 1978 (citations from the NTIS data 
base). Report for May 1976-July 1978, 4:10107 (NTIS/PS-78/ 


0666) 
GEOTHERMAL WELLS/CEMENTS 
Cementing of geothermal wells. Progress report No. 8, January- 
March 1978, 4:10111 (BNL-50850) 
GEOTHERMAL WELLS/CORROSION 
Down-hole corrosion in a Salton Sea geothermal well. Paper No. 
SPE 6613, 4:10121 
GEOTHERMAL WELLS/COST 
Near-term geothermal energy supply curves and the impacts of 
technology, 4:10062 (PNL-2753) 
GEOTHERMAL WELLS/MATERIALS TESTING 
Cementing of geothermal wells. Progress report No. 8, January- 
March 1978, 4:10111 (BNL-50850) 
Down-hole corrosion in a Salton Sea geothermal well. Paper No. 
SPE 6613, 4:10121 
GEOTHERMAL WELLS/PRODUCTION 
Near-term geothermal energy supply curves and the impacts of 
technology, 4:10062 (PNL-2753) 
GEOTHERMAL WELLS/PUMPS 
Geothermal hot water pump. Final report, 4:10112 (SAN-1307-1) 
GEOTHERMAL WELLS/WELL DRILLING 
Extent of geothermal resources, 4:10060 (CONF-7710153-) 
Program to develop improved downhole drilling motors. Semi- 
annual report, 4:10113 (TID-28687) 
Semi-annual report on the project to design and experimentally 
test an improved geothermal drill bit, 4:10114 (TID-28704) 
GEOTHERMAL WELLS/WELL LOGGING 
Open-file report, 4:10078 
GERMAN DEMOCRATIC REPUBLIC/NUCLEAR POWER 
PLANTS 
Principles of education and training of plant engineers for nuclear 
power stations, 4:10184 
GERMAN DEMOCRATIC REPUBLIC/PROCESS HEAT 
REACTORS 
Potentialities and type of integrating nuclear heating stations into 
district heating systems, 4:10457 
GERMAN FEDERAL REPUBLIC/COAL LIQUEFACTION 
PLANTS 
Experimental coal oil plant of Bergbau-Forschung [G.m.b.H.], 
4:9460 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
Results and selected chapters from the final study and the 
planning studies of the Federal Ministry of Research and 
Technology, 4:10475 
GERMAN FEDERAL REPUBLIC/GEOTHERMAL 
EXPLORATION 
Geothermal energy, a significant energy source, 4:10063 





MARCH 15, 1979 


GERMAN FEDERAL REPUBLIC/HTGR TYPE REACTORS 

State of development of the high-temperature reactor. Period for 
market introduction of HTRs estimated at about 20 years, 
4:10290 

GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 

Problems of nuclear energy. Chances, risks and perspectives in a 

changing energy economy, 4:10455 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 

PLANTS 

New nuclear power plants in the Federal Republic of Germany 
1978, 4:10186 

GERMAN FEDERAL REPUBLIC/PWR TYPE REACTORS 

Inspection findings at U-tube steam generators of German 

pressurized water reactors, 4:10252 
GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 

Legal questions concerning the licensing procedure for power 
stations, 4:10446 

Reform of nuclear licensing procedures for plants and operation, 
4:10449 

GERMANIUM/CHEMICAL REACTIONS 

Chemically derivatized n-type semiconducting germanium 
photoelectrodes. Persistent attachment and 
photoelectrochemical activity of ferrocene derivatives, 4:11169 

GERMANIUM 68/ENERGY LEVELS 

Collective motions and band structures in A = 60 to 80, even- 

even nuclei (Review), 4:11732 (CONF-780854-2) 
GERMANIUM 68/VIBRATIONAL STATES 

Collective motions and band structures in A = 60 to 80, even- 

even nuclei (Review), 4:11732 (CONF-780854-2) 
GERMANIUM 68/YRAST STATES 

Collective motions and band structures in A = 60 to 80, even- 

even nuclei (Review), 4:11732 (CONF-780854-2) 
GERMANIUM ALLOYS/CRYSTAL-PHASE 

TRANSFORMATIONS 

Electronic instability and change of crystalline phase in 
compounds of the V3Si type at low temperature, 4:11105 (N-78- 
18953) 

GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GETTERS/PERFORMANCE 
Oxygen getters for fast reactor fuel pins, 4:10347 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 

IMPACTS 

Balancing energy and the environment: the case of geothermal 
development, 4:10102 (R-2274-DOE) 

Environmental overview of geothermal development: the 
Geysers-Calistoga KGRA. Volume 1. Issues and 
recommendations, 4:10103 (UCRL-52496(Vol.1)) 

GEYSERS GEOTHERMAL FIELD/GEOTHERMAL POWER 

PLANTS 

The U.S. geothermal industry in 1978, 4:10106 (NP-23437) 

GLASS/CHEMICAL VAPOR DEPOSITION 

Chemical vapor deposition. Volume 2. 1975-July, 1978 (a 
bibliography with abstracts). Report for 1975-July 1978, 4:11098 
(NTIS/PS-78/0691) 

GLASS/CREEP 

Effect of adsorption on elastic aftereffect and creep in glass fibers, 

4:11110 (SAND-78-6020) 
GLASS/DEFORMATION 
Effect of adsorption un elastic aftereffect and creep in glass fibers, 
4:11110 (SAND-78-6020) 

GLASS/INTERFACES 

Surfaces and interfaces of glass and ceramics, 4:11096 
GLASS/STABILITY 

Resistance of borosilicate glass, 4:9817 (K BS-TR-44) 
GLASS/SURFACE PROPERTIES 

Surfaces and interfaces of glass and ceramics, 4:11096 
GLASS INDUSTRY/ENERGY CONSERVATION 

Analysis of financial programs for energy conservation: market 
simulation (penetration) model, 4:10852 (HCP/M8662-1) 

Energy conservation: industry (a bibliography with abstracts). 
Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 

GLASS INDUSTRY/ENERGY EFFICIENCY 

Analysis of financial programs for energy conservation: market 

simulation (penetration) model, 4:10852 (HCP/M8662-1) 
GLIOBLASTOMAS 

See NEOPLASMS 
GLUON MODEL 

(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 

GLUON MODEL/NUCLEON-NUCLEON INTERACTIONS 

Quark models of the nuclear force (Review), 4:11727 (SLAC- 
PUB-2156) 

GLYCERIN 
See GLYCEROL 


GRAPHITE MODERATED REACTORS 


GLYCEROL/BIOSYNTHESIS 
Glycerol production in Dunaliella algae, 4:10044 (CONF-7705123- 


) 
GLYCIDES 
See SACCHARIDES 
GLYCOLS/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of aluminum, copper, iron and lead in glycol 
formulations by atomic absorption spectroscopy, 4:10051 
(DOE/NASA/CR-150520) 
GOLD/ANNEALING 
Annealing kinetics of vacancies in deformed metals, 4:11007 
GOLD/DIFFUSION 
Impurity diffusion in aluminum, 4:11048 
Measurement of the interdiffusion, intrinsic and tracer diffusion 
coefficients in Cu-rich Cu-Au solid solutions, 4:11047 
Measurement of small diffusion coefficients using ion-beam- 
sputtering as a microsectioning technique, 4:11053 
Ultra-centrifuge studies of the mechanism of gold diffusion in solid 
lead, 4:11056 
GOLD/ELECTROPHORESIS 
Electromigration of fast diffusers in lead, 4:11049 
GOLD/PERMEABILITY 
Temperature dependence of the isotope effect for self-diffusion 
and cobalt impurity-diffusion in gold, 4:11046 
GOLD/PHOTON COLLISIONS 
Absorption and stimulated scattering of 1.06 zm light in laser- 
irradiated gold disc experiments, 4:11709 (UCRL-81475) 
GOLD/PHYSICAL RADIATION EFFECTS 
Absorption and stimulated scattering of 1.06 jm light in laser- 
irradiated gold disc experiments, 4:11709 (UCRL-81475) 
GOLD/SELF-DIFFUSION 
Temperature dependence of the isotope effect for self-diffusion 
and cobalt impurity-diffusion in gold, 4:11046 
Vacancy properties in gold, 4:11018 
GOLD/VACANCIES 
Annealing kinetics of vacancies in deformed metals, 4:11007 
Vacancy concentrations in metals, 4:11022 
Vacancy properties in gold, 4:11018 
GOLD 195/ISOTOPE EFFECTS 
Temperature dependence of the isotope effect for self-diffusion 
and cobalt impurity-diffusion in gold, 4:11046 
GOLD 199/ISOTOPE EFFECTS 
Temperature dependence of the isotope effect for self-diffusion 
and cobalt impurity-diffusion in gold, 4:11046 
GOLD ALLOYS/PERMEABILITY 
Measurement of the interdiffusion, intrinsic and tracer diffusion 
coefficients in Cu-rich Cu-Au solid solutions, 4:11047 
GOLD ORES/ORE PROCESSING 
What the new emphasis on uranium means to South Africa, 4:9756 
GRANITES/BLAST EFFECTS 
Sensitivity study of the HUSKY PUP granite block experiment. 
Final report, August 1976-February 1977, 4:11469 (AD-A- 
053467) 
GRANITES/FRACTURE PROPERTIES 
Contrasting fracture models for granite under dynamic loading, 
4:11646 
GRANITES/ISOTOPE DATING 
Comparative study of granitoid age for co-existing minerals by the 
K-Ar method, 4:11610 
Rb and Sr behavior in the weathering of granites (as illustrated by 
the pre-Jatulian crust of Karelian weathering, 4:11613 
GRANITES/WEATHERING 
Rb and Sr behavior in the weathering of granites (as illustrated by 
the pre-Jatulian crust of Karelian weathering, 4:11613 
GRAPHITE/FLEXURAL STRENGTH 
Influence of the type of quinoline insolubles on the quality of coal 
tar binder pitch, 4:9471 
GRAPHITE/MECHANICAL PROPERTIES 
Rules for design of nuclear graphite core components - some 
considerations and approaches, 4:10292 
GRAPHITE/NEUTRON SPECTRA 
Effect of poisoning upon the thermal neutron spectrum and the 
average energy in moderators, 4:10496 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Neutron irradiation effects on carbon and graphite cloths and 
fibers, 4:11965 
GRAPHITE/PYROLYSIS 
Plasma quenching reactions with laser pyrolysis of graphite and 
coal in helium or hydrogen, 4:9466 
GRAPHITE/STRESS ANALYSIS 
Stress analysis methods and computer programs for HTGR fuels 
and graphite structures, 4:10295 
GRAPHITE MODERATED REACTORS 
See also GCR TYPE REACTORS 
HTGR TYPE REACTORS 
LENINGRAD-1 REACTOR 
LENINGRAD-2 REACTOR 
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LWGR TYPE REACTORS 
TREAT REACTOR 
GRAPHITE MODERATED REACTORS/REACTOR CORES 
Neutronic reactor (Patent), 4:10524 
Pile construction (Patent), 4:10526 
GRASS/NITROGEN FIXATION 
Associative nitrogen-fixing symbiosis, 4:9983 (CONF-7705123-) 
GRASS/POPULATION DYNAMICS 
Revegetation following artificial disturbance. Three year progress 
report, June 1, 1975-February 28, 1978, 4:11508 (COO-2743-5) 
GRASS/SPECIES DIVERSITY 
Revegetation following artificial disturbance. Three year progress 
report, June 1, 1975-February 28, 1978, 4:11508 (COO-2743-5) 
GRASS/YIELDS ° 
Photosynthetic materials for energy conversion, 4:9973 (CONF- 
7705123-) 
GRAVITATIONAL WAVE DETECTORS/EQUIVALENT 
CIRCUITS 


Electrical equivalent circuits of multiple-sensor gravitational-wave 
antennas, 4:11688 (N-78-14284) 
GRAVITATIONAL WAVE DETECTORS/NOISE 
Analysis of gravitational antenna noise with the equivalent circuit, 
4:11687 (N-78-14238) 
GRAVITATIONAL WAVE DETECTORS/SENSITIVITY 
Optimization of the piezoelectric transducer for a cryogenic 
gravitational wave antenna, 4:11689 (N-78-14285) 
GRAVITATIONAL WAVE DETECTORS/TRANSDUCERS 
Optimization of the piezoelectric transducer for a cryogenic 
gravitational wave antenna, 4:11689 (N-78-14285) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSES/DESIGN 
Need and design for a solar greenhouse, 4:10014 (CONF-7705123-) 
GREENHOUSES/SOLAR SPACE HEATING 
Need and design for a solar greenhouse, 4:10014 (CONF-7705123-) 
GREENLAND/OFFSHORE DRILLING 
Drilling offshore western Greenland--ice, 4:11300 
GREIFSWALD-2 REACTOR/RADIATION MONITORING 
Radiation monitoring at the Greifswald-2 reactor, 4:10278 
GREIFSWALD-3 REACTOR/CONSTRUCTION 
Construction and erection technology of the Nord III and Nord 
IV nuclear power plants with special regard to experience 
gained from constructing the Nord I and Nord II nuclear power 
plants, 4:10250 
GREIFSWALD-4 REACTOR/CONSTRUCTION 
Construction and erection technology of the Nord III and Nord 
IV nuclear power plants with special regard to experience 
gained from constructing the Nord I and Nord II nuclear power 
plants, 4:10250 
GROHNDE REACTOR/REACTOR LICENSING 
Stop-to-building application of the town of Hameln concerning 
the Kernkraftwerk Grohnde rejected, at the same time stop-to- 
building ordered, 4:10257 
GROUND MOTION/SIMULATION 
Seismic risk for offshore structures, 4:11326 
GROUND SUBSIDENCE/COMPUTER CALCULATIONS 
Coupled roof fracture response and surface subsidence evaluations 
related to underground coal gasification, 4:9426 (SAND-78- 
0941) 
GROUND SUBSIDENCE/SIMULATION 
Coupled roof fracture response and surface subsidence evaluations 
related to underground coal gasification, 4:9426 (SAND-78- 
0941) 
GROUND WATER/CHEMICAL ANALYSIS 
Baseline and monitoring samples for in-situ processes, 4:9754 
(SAND-78-0941) 
GROUND WATER/NATURAL RADIOACTIVITY 
Uranium in alkaline waters - Okanagan area, British Columbia, 
4:9746 
GROUND WATER/RADIONUCLIDE MIGRATION 
Nuclear-industry waste and the subsoil, 4:9834 
GROUND WATER/SAMPLING 
Baseline and monitoring samples for in-situ processes, 4:9754 
(SAND-78-0941) 
GROUND WATER/WATER POLLUTION 
Impact of the safe drinking water act on energy development. 
Final issue paper, 4:11533 (TID-28785) 
Preliminary evaluation capability for some two-dimensional 
groundwater contamination problems, 4:11515 (BCS-38) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUANIDINES/MUTAGENESIS 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
— of Ames test for combinations of mutagens), 
71158 
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GULF OF ALASKA/COAL MINING 

Appendix: Cook Inlet coal: economics of mining and marine 
slurry transport. Final report, 4:9569 (PB-278756) 

Feasibility study of mining alaska coal and transportation by slurry 
to the West Coast. Final report, 4:9568 (PB-278755) 

GULF OF ALASKA/CONTINENTAL SHELF 

Quantitative study of slope instability in the Gulf of Alaska, 

4:11672 
GULF OF ALASKA/CONTINENTAL SLOPE 
Quantitative study of slope instability in the Gulf of Alaska, 
4:11672 
GULF OF ALASKA/SEDIMENTATION 
Movement of sand waves in lower Cook Inlet, Alaska, 4:11669 
GULF OF ALASKA/SEISMIC SURVEYS 
Movement of sand waves in lower Cook Inlet, Alaska, 4:11669 
GULF OF MEXICO/DEEP WATER OIL TERMINALS 

A study of the economic impact of two planned offshore oil ports 
in the Gulf of Mexico. Volume 1. On the economy of southwest 
Louisiana. Historic role of oil and gas production in southwest 
Louisiana. Final report, 4:9643 (PB-278862) 

A study of the economic impact of two planned offshore oil ports 
in the Gulf of Mexico. Volume 2. On the economy of southwest 
Louisiana. Categorical impact of energy production on 
southwest Louisiana. Final report, 4:9644 (PB-278863) 

A study of the economic impact of two planned offshore oil ports 
in the Gulf of Mexico. Volume 3. On the economy of southwest 
Louisiana. Secondary industry characteristics. Final report, 
4:9645 (PB-278864) 

A study of the economic impact of two planned offshore oil ports 
in the Gulf of Mexico. Volume 4. On the economy of southwest 
Louisiana. General petro-industry characteristics. Final report, 
4:9646 (PB-278865) 

GULF OF MEXICO/HURRICANES 

Gulf of Mexico rare wave return periods, 4:11664 

Statistics of hurricane waves in the Gulf of Mexico, 4:11663 
GULF OF MEXICO/MARINE SURVEYS 

Explanation of submarine landslide morphology by stability 
analysis and rheological models, 4:11634 

Submarine landslides in the Mississippi River delta, 4:11633 

GULF OF MEXICO/OFFSHORE PLATFORMS 

Gulf of Mexico rare wave return periods, 4:11664 

GULF OF MEXICO/SEISMIC SURVEYS 

Case history of 3-d seismic application in the Gulf of Mexico, 
4:9581 

Seismic attribute measurements in offshore production, 4:9595 

GULF OF SUEZ/SEISMIC SURVEYS 
Multiple reflections and head waves in the Gulf of Suez, 4:11636 
GUNDREMMINGEN-2 REACTOR/DISTRICT HEATING 

Problems in district heat supply from a boiling water reactor in a 
relatively sparsely populated area using the example of the KRB 
Gundremmingen Nuclear Power Plant, 4:10460 

GUNDREMMINGEN-3 REACTOR/DISTRICT HEATING 

Problems in district heat supply from a boiling water reactor in a 
relatively sparsely populated area using the example of the KRB 
Gundremmingen Nuclear Power Plant, 4:10460 

GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
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HAFNIUM/PHYSICAL RADIATION EFFECTS 
How does one predict and measure radiation damage, 4:11088 
HALL GENERATORS 
See MHD GENERATORS 
HAMSTERS/TOLERANCE 
Stimulation of DNA synthesis in lungs of hamsters tolerant to 
nitrogen dioxide (Development of tolerance to lethol doses of 
NO: does not protect against cytotoxic effects on lung cell 
populations), 4:11588 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/GEOLOGIC DEPOSITS 
Hole history: rotary hole DC-5 (Hanford Reservation basalt 
deposits), 4:11600 (RHO-BWI-C-7) 
Hole history: core hole DC-11 (Hanford Reservation basalt 
deposits), 4:11601 (RHO-BWI-C-9) 
Hydrologic bibliography of the Columbia River basalts in 
Washington, 4:11602 (RHO-BWI-C-14) 
HANFORD RESERVATION/GEOLOGICAL SURVEYS 
Basalt Waste Isolation Program: monthly report, 4:9822 (RHO- 
BWI-78-100-JUL) 
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HANFORD RESERVATION/GEOPHYSICAL SURVEYS 
Basalt Waste Isolation Program: monthly report, 4:9822 (RHO- 
BWI-78-100-JUL) 
HANFORD RESERVATION/HYDROLOGY 
Hole history: rotary hole DC-5 (Hanford Reservation basalt 
deposits), 4:11600 (RHO-BWI-C-7) 
Hole history: core hole DC-11 (Hanford Reservation basalt 
deposits), 4:11601 (RHO-BWI-C-9) 
Hydrologic bibliography of the Columbia River basalts in 
Washington, 4:11602 (RHO-BWI-C-14) 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/RADIOACTIVE WASTE STORAGE 
Status of containment integrity studies for continued in-tank 
storage of Hanford defense high-level waste, 4:9827 (RHO-LD- 
52 


HASTELLOY N/CORROSION 

Compatibility studies of type 316 stainless steel and Hastelloy N in 

KNO3-NaNO2-NaNOs, 4:11070 (DOE/ET-0058-1) 
HASTELLOY X/FATIGUE 

Reactor Safety Research Programs. Quarterly progress report, 

April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 
HASTELLOY X/MECHANICAL PROPERTIES 

Effects of strain rate on high temperature mechanical properties of 

irradiated Incoloy 800 and Hastelloy X, 4:10405 
HAWAII/GEOTHERMAL ENERGY 
Environmental regulations, 4:10100 (CONF-7710153-) 
Land use regulations, 4:10080 (CONF-7710153-) 
Proceedings of the seminar on geothermal energy, 4:10079 
(CONF-7710153-) 
State geothermal laws and regulations, 4:10090 (NP-23437) 
HAWAII/GEOTHERMAL RESOURCES 

Extent of geothermal resources, 4:10060 (CONF-7710153-) 
HAWAII/GEOTHERMAL WELLS 

Extent of geothermal resources, 4:10060 (CONF-7710153-) 
HAWAII/LAND USE 

Land use regulations, 4:10080 (CONF-7710153-) 

HAZARDOUS MATERIALS/TRANSPORT REGULATIONS 

Enforcement procedures for cases involving the transportation or 
shipment by air of hazardous materials, 4:11599 

H-COAL PROCESS/COMPARATIVE EVALUATIONS 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
HDEHP 
(Bis(2-ethylhexyl) phosphate.) 
HDEHP/REMOVAL 
Separation of actinides from HAW solution, 4:9793 (STU-76-4120) 
HEALTH HAZARDS/CONTROL 

Hazards control progress report No. 55, July through December 

1977, 4:11519 (UCRL-50007-77-2) 
HEALTH PHYSICS 

See RADIATION PROTECTION 
HEAT EXCHANGERS 

See also HEAT PUMPS 

Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 

HEAT EXCHANGERS/CORROSION 

Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 

HEAT EXCHANGERS/DESIGN 

Structural design concepts for increased reliability and safety in 
power plant condensing systems. FP-507, Vol. II. Research 
project 372-1, 4:10133 (EPRI-FP-507(Vol.2)) 

System design package: Maxi-Therm S-101 heating module, 
passive heat exchanger, 4:10020 (DOE/NASA/CR-150516) 

Thermal energy storage heat exchanger: molten salt heat 
exchanger design for utility power plants. Final report, July 
1976-July 1977, 4:10159 (N-78-14632) 

Thermal energy storage heat exchanger: molten-salt heat 
exchanger design for utility power plants. Topical report, July 
1978-July 1977, 4:10160 (N-78-14633) 

HEAT EXCHANGERS/FABRICATION 

Fabrication of pressure vessels/heat exchangers for high pressure 

or critical applications : experience at B.A.R.C., 4:10532 
HEAT EXCHANGERS/FLUID FLOW 

Experiments on fluidelastic instability in tube banks subject to 
liquid cross flow. Part I. Rectangular arrays (LMFBR), 4:10328 
(ANL-CT-78-44) 

HEAT EXCHANGERS/HYDRAULICS 

Vibration analysis of heat exchanger and steam generator designs, 

4:10523 
HEAT EXCHANGERS/JOINTS 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, April 1-May 1, 1978, 
4:10144 (FE-2556-16) 


HEAT TRANSMISSION 


HEAT EXCHANGERS/MATERIALS 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, April 1-May 1, 1978, 
4:10144 (FE-2556-16) 

HEAT EXCHANGERS/MATERIALS TESTING 

Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 

HEAT EXCHANGERS/MECHANICAL VIBRATIONS 

Experiments on fluidelastic instability in tube banks subject to 
liquid cross flow. Part I. Rectangular arrays (LMFBR), 4:10328 
(ANL-CT-78-44) 

Vibration analysis of heat exchanger and steam generator designs, 
4:10523 

HEAT EXCHANGERS/RELIABILITY 

Structural design concepts for increased reliability and safety in 
power plant condensing systems. FP-507, Vol. II. Research 
project 372-1, 4:10133 (EPRI-FP-507(Vol.2)) 

HEAT EXCHANGERS/RESEARCH PROGRAMS 

Development of a ceramic tube heat exchanger with relaxing 
joint. Quarterly technical progress report, January-March 1978, 
4:10143 (FE-2556-15) 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, April 1-May 1, 1978, 
4:10144 (FE-2556-16) 

HEAT EXCHANGERS/TESTING 

Geothermal heat exchanger test at Heber, California. Final report, 
4:10115 (EPRI-ER-572) 

HEAT EXCHANGERS/THERMOSYPHON EFFECT 

System design package: Maxi-Therm S-101 heating module, 
passive heat exchanger, 4:10020 (DOE/NASA/CR-150516) 

HEAT LOSSES/BIBLIOGRAPHIES 

Heat loss detection of residential homes (a bibliography with 
abstracts). Report for 1964-March 1978, 4:10893 (NTIS/PS-78/ 
0350 


HEAT PIPES/DESIGN 
Reactor technology. Progress report, April-June 1978, 4:10485 
(LA-7449-PR) 
HEAT PIPES/USES 
Cooling aluminum molds using heat pipes. Final report, 4:11189 
(BDX-613-2039) 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
HEAT PUMPS/DESIGN 
Status report on preliminary design activities for solar heating and 
cooling systems, 4:10026 (DOE/NASA/CR-150673) 
HEAT PUMPS/OPERATION 
Heat pumps for domestic heating and heat conservation, 4:10887 
HEAT PUMPS/PERFORMANCE TESTING 
Intermediate report on the performance of plate-type ice-maker 
heat pumps, 4:10898 (ORNL/CON-23) 
HEAT PUMPS/USES 
Improving the efficiency of drying using heat pumps, 4:10936 (PB- 
276867) 
HEAT RECOVERY EQUIPMENT/OPERATION 
Characterization of operating conditions for gas/water heat 
recovery steam generators, 4:10940 (ORNL/TM-6622) 
Heating Frasch sulphur mine water using waste water (Patent), 
4:10157 
HEAT RESISTING ALLOYS/COMPARATIVE EVALUATIONS 
Review of information relevant to tube corrosion in a gas-cooled, 
coal-fired, atmospheric-pressure, fluidized-bed furnace, 4:11284 
(ORNL/HUD/MIUS-44) 
HEAT RESISTING ALLOYS/CORROSION 
Review of information relevant to tube corrosion in a gas-cooled, 
coal-fired, atmospheric-pressure, fluidized-bed furnace, 4:11284 
(ORNL/HUD/MIUS-44) 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
Underground storage of heat, 4:10464 
HEAT STORAGE/RESEARCH PROGRAMS 
Overview of ERDA storage programs, 4:10056 (CONF-770865-) 
HEAT STORAGE/REVIEWS 
Thermal energy storage. Final report, 4:10789 (N-78-18520) 
HEAT STORAGE/TECHNOLOGY ASSESSMENT 
Thermal energy storage. Final report, 4:10789 (N-78-18520) 
HEAT TRANSFER 
Two-phase flows and heat transfer with application to nuclear 
reactor design problems (Book), 4:10492 
HEAT TRANSFER/MATHEMATICAL MODELS 
Abstract Volterra Stieltjes-integral equation, 4:11750 (CONF- 
780838-1) 
FLUFLOW: an appended code for calculating heat transfer to a 
fluid, 4:11260 (SAND-78-8271) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
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HEATERS/CONTROL SYSTEMS 
Analysis of heat losses and the design of a backheater control 
system for the LLL oil shale retort, 4:9702 (UCRL-50016-78-2) 
HEATING SYSTEMS/DESIGN 
HTW heating system having an electrode steam boiler as the 
direct source of HTW (Patent), 4:10889 
HEATING SYSTEMS/FUEL CONSUMPTION 
Efficiency test findings reports on heating equipment tested by 
Brookhaven National Laboratory Burner-Boiler/Furnace 
Efficiency Test Project, 4:10905 (TID-28885) 
HEATING SYSTEMS/OPERATION 
HTW heating system having an electrode steam boiler as the 
direct source of HT W (Patent), 4:10889 
HEATING SYSTEMS/PERFORMANCE TESTING 
Efficiency test findings reports on heating equipment tested by 
Brookhaven National Laboratory Burner-Boiler/Furnace 
Efficiency Test Project, 4:10905 (TID-28885) 
HEAVY ION ACCELERATORS/TRAVELLING WAVES 
Slow cyclotron wave growth by periodic inductive structures, 
4:11424 (LA-UR-78-2161) 
HEAVY ION REACTIONS 
See also CARBON 12 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
HEAVY ION REACTIONS/RESEARCH PROGRAMS 
Relativistic heavy ion research at Berkeley, 4:11728 
HEAVY ION REACTIONS/REVIEWS 
Relativistic heavy ion research at Berkeley, 4:11728 
HEAVY WATER/ATOM-MOLECULE COLLISIONS 
Collisional ionization between cesium and water, 4:11716 
HEAVY WATER/NEUTRON SPECTRA 
Effect of poisoning upon the thermal neutron spectrum and the 
average energy in moderators, 4:10496 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also HFBR REACTOR 
PHWR TYPE REACTORS 
HEAVY WATER COOLED REACTORS/REACTOR 
MATERIALS 
Materials and design interaction in advanced reactors, 4:10518 
HEAVY WATER MODERATED GAS COOLED REACTOR 
See HWGCR TYPE REACTORS 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HFBR REACTOR 
HWGCR TYPE REACTORS 
P REACTOR 
PHWR TYPE REACTORS 
R REACTOR 
SGHWR REACTOR 
HEAVY WATER MODERATED REACTORS/CALANDRIAS 
Calandria tank in a heavy water reactor (Patent), 4:10321 
HEAVY WATER MODERATED REACTORS/IN CORE 
INSTRUMENTS 
Neutron detector for incore measurement (Patent; heavy water 
reactors), 4:10323 
HEBER GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal heat exchanger test at Heber, California. Final report, 
4:10115 (EPRI-ER-572) 
Heber Geothermal Demonstration Power Plant. Interim report 
No. 1, August 1977-January 1978, 4:10109 (EPRI-ER-863) 
HELIUM/BOILING 
Experimental investigation of heat transfer with boiling of 
nitrogen and helium in tubes, 4:11263 
HELIUM/COMPTON EFFECT 
Improved calculations of x-ray and inelastic-electron scattering 
Compton profiles. Semiannual progress report, 4:11712 (AD-A- 


049513) 
HELIUM/HEAT TRANSFER 
Experimental investigation of heat transfer with boiling of 
nitrogen and helium in tubes, 4:11263 
HELIUM/LINE BROADENING 
Line broadening measurement in high density plasma, (2). Neutral 
helium lines, 4:11817 
HELIUM/METALLURGICAL EFFECTS 
Helium blistering in metals, 4:11968 
HELIUM/RADIATIVE COOLING 
Radiative properties of helium plasma with a non-Maxwell 
electron, 4:11809 
HELIUM/RADIOLYSIS 
Pulse radiolysis with 7H* and *He?*. Fast and slow formation of 
Fe* in acidic Fe** solutions, 4:11175 
HELIUM/USES 
Cryogenic expansion machine (Patent), 4:11206 


112S 


ERA Vol. 4, No. 5 


HELIUM COOLED REACTORS 
See also AVR REACTOR 
PEACH BOTTOM-1 REACTOR 
Reactors for heat production with good electrical generating 
efficiency. Recovery of heat in helium-cooled direct-cycle 
reactors with one or two compression stages, 4:10462 
HELIUM IONS/SPATIAL DISTRIBUTION 
Injecting irradiation samples with a uniform concentration of 
helium using curium-244 (Prior to damage-producing 
bombardment), 4:11086 
HELIUM ISOTOPES/ISOTOPE RATIO 
Isotopes of light noble gases in meteorites, Earth and the 
atmosphere. I. Primary He, Ne, and Ar in meteorites, 4:11691 
HELIUM-NEON LASERS/PERFORMANCE 
Effect of internal resonator losses on the capacity of a helium-neon 
laser operating in the 3.39 mcm range, 4:11244 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also PYRROLES 
UINOLINES 
HETEROCYCLIC COMPOUNDS/CHEMICAL REACTIONS 
Non-aqueous titration of benzotrifuroxan (BTF), 4:11113 
HETEROCYCLIC COMPOUNDS/PHASE 
TRANSFORMATIONS 
Pressure dependence of the Raman and infrared spectra of a-, B-, 
y-, and-, -octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine, 
4:11151 
HEXANE/REFRACTIVITY 
Refractive indices of transparent solvents (eV range 2.1 to 6.2), 
4:11156 
HFBR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Application node system image manager subsystem within a 
distributed function laboratory computer system, 4:11448 (BNL- 
25005) 
HIGH BTU GAS/COST 
Economic evaluation of synthetic natural gas production by short 
residence time hydropyrolysis of coal, 4:9435 
Manufacture of SNG from coal: principles, processes, and trends, 
4:9443 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH PRESSURE/ACCIDENTS 
Human factors/safety considerations in high pressure energy 
systems, 4:11275 (SAND-78-1997C) 
HIGH PRESSURE/SAFETY 
Human factors/safety considerations in high pressure energy 
systems, 4:11275 (SAND-78-1997C) 
HIGH-BETA PLASMA 
Prospects for a high-beta tokamak, 4:11837 
HIGH-BETA PLASMA/TRANSPORT THEORY 
High beta tokamaks (MHD equilibrium, stability, and transport 
calculations), 4:11847 (CONF-7808 11-23) 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
MAGNETIC-PUMPING HEATING 
Production of microwave plasma beam and its heating by pulsed 
high current at atmospheric pressure, 4:11779 
Self-induced resonant absorption of intense electromagnetic waves 
in inhomogeneous plasmas, 4:11763 
HIGH-FREQUENCY HEATING/ALFVEN WAVES 
Alfven wave heating of a theta pinch, 4:11766 
Toroidal drift magnetic pumping, 4:11754 (CEA-CONF-4123) 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Lower hybrid frequency heating in toroidal devices with emphasis 
on Wega results, 4:11755 (EUR-CEA-FC-914) 
Lower hybrid frequency heating in toroidal devices with emphasis 
on Wega results, 4:11770 
HIGH-FREQUENCY HEATING/LANDAU DAMPING 
Toroidal drift magnetic pumping, 4:11754 (CEA-CONF-4123) 
HIGH-LEVEL RADIOACTIVE WASTES/WASTE PROCESSING 
Separation of actinides from HAW solution, 4:9793 (STU-76-4120) 
HIGH-TEMPERATURE FUEL CELLS/ELECTRODES 
Electrolyte-electrode assembly for a combustible battery (Patent), 
4:10878 
HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 
Electrolyte-electrode assembly for a combustible battery (Patent), 
4:10878 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HINKLEY POINT-B REACTOR/REACTOR INTERNALS 
TV flexibility speeds maintenance and damage checks, 4:10291 
HINKLEY POINT-B REACTOR/REMOTE VIEWING 
EQUIPMENT 
TV flexibility speeds maintenance and damage checks, 4:10291 
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HODOSCOPES/DESIGN 

High-resolution radiography by means of a hodoscope (Patent), 

4:11272 
HOISTS/MONITORING 

Heavy lift monitoring and prediction in the construction of north 

sea platforms, 4:11333 
HOLMIUM/ABSORPTION SPECTRA 

Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 

HOLMIUM/FLUORESCENCE SPECTROSCOPY 

Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 

HOLOGRAPHY 

Study of the plasma density distribution in a current sheath by the 

interference-holographic technique, 4:11801 
HOSPITALS/PATIENTS 

Impact of air pollution on the consumption of medical services 
costs of hospitalization in the Portland metropolitan area. Final 
report, 4:11530 (PB-278134) 

HOT CELLS/LINERS 
Removable hot cell liners, 4:11207 (LA-UR-78-2651) 
HOT GAS CLEANUP/COMPARATIVE EVALUATIONS 

Survey of processes for high temperature-high pressure gas 

purification (52 references), 4:9399 (ORNL/TM-6178) 
HOT GAS CLEANUP/ECONOMICS 

Survey of processes for high temperature-high pressure gas 

purification (52 references), 4:9399 (ORNL/TM-6178) 
HOT PLASMA 

See also LASER-PRODUCED PLASMA 
HOT PLASMA/CHARGED-PARTICLE TRANSPORT 

Acceleration of charge particles in finite-temperature plasma, 

4:11841 
HOT PLASMA/ION ACOUSTIC WAVES 
White noise excitation in a hot plasma, 4:11893 
HOT PLASMA/NOISE 
White noise excitation in a hot plasma, 4:11893 
HOT PLASMA/RADIATIVE COOLING 

Ionization equilibrium and radiative cooling of a high temperature 

plasma, 4:11832 
HOT PLASMA/RECOMBINATION 

Ionization equilibrium and radiative cooling of a high temperature 

plasma, 4:11832 
HOT-DRY-ROCK SYSTEMS/ECONOMICS 

Simulation and optimization of hot dry rock geothermal energy 
conversion systems: process conditions and economics, 4:10064 
(LA-UR-2625) 

HOT-DRY-ROCK SYSTEMS/RESERVOIR ENGINEERING 

Simulation and optimization of hot dry rock geothermal energy 
conversion systems: process conditions and economics, 4:10064 
(LA-UR-2625) 

HOT-DRY-ROCK SYSTEMS/SIMULATION 

Simulation and optimization of hot dry rock geothermal energy 
conversion systems: process conditions and economics, 4:10064 
(LA-UR-2625) 

HOUSES/DESIGN 

Preliminary architectural layouts of photovoltaic residences, 
4:10005 (SAND-78-7013) 

Regional conceptual design for residential photovoltaic systems. 
Monthly progress report No. 3, October 1977, 4:10002 (SAND- 
78-7013) 

HOUSES/ENERGY CONSERVATION 

Designs for low energy houses, 4:10901 (PB-276752) 

How to save money by using less electricity natural gas and water 
(Do-it-yourself guidebook), 4:10904 (Pub-228) 

Thermoroc house: an experimental low-energy house in Sweden, 
4:10032 (NP-23369) 

HOUSES/HEATING SYSTEMS 

Efficiency test findings reports on heating equipment tested by 
Brookhaven National Laboratory Burner-Boiler/Furnace 
Efficiency Test Project, 4:10905 (TID-28885) 

HOUSES/PASSIVE SOLAR HEATING SYSTEMS 

Monthly performance report, 4:10038 (SOLAR/1009-78/07) 

Monthly performance report, 4:10033 (SOLAR/1009-78/01) 

Monthly performance report, 4:10034 (SOLAR/1009-78/03) 

Monthly performance report, 4:10035 (SOLAR/1009-78/04) 

Monthly performance report, 4:10036 (SOLAR/1009-78/05) 

Monthly performance report, 4:10037 (SOLAR/1009-78/06) 

HOUSES/PLANNING 

Preliminary architectural layouts of photovoltaic residences, 

4:10005 (SAND-78-7013) 
HOUSES/SOLAR AIR CONDITIONING 

Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:10015 (COO-2577-16) 


HTGR TYPE REACTORS/STACK DISPOSAL 


HOUSES/SOLAR SPACE HEATING 
Economics of solar home heating. A study prepared for the use of 
the Joint Economic Committee, Congress of the United States, 
4:10041 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:10015 (COO-2577-16) 
Thermoroc house: an experimental low-energy house in Sweden, 
4:10032 (NP-23369) 
HOUSES/SOLAR WATER HEATING 
Economics of solar home heating. A study prepared for the use of 
the Joint Economic Committee, Congress of the United States, 
4:10041 
Monthly performance report, 4:10038 (SOLAR/1009-78/07) 
Monthly performance report, 4:10033 (SOLAR/1009-78/01) 
Monthly performance report, 4:10034 (SOLAR/1009-78/03) 
Monthly performance report, 4:10035 (SOLAR/1009-78/04) 
Monthly performance report, 4:10036 (SOLAR/1009-78/05) 
Monthly performance report, 4:10037 (SOLAR/1009-78/06) 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:10015 (COO-2577-16) 
HOUSES/SPACE HEATING 
Designs for low energy houses, 4:10901 (PB-276752) 
HOUSES/WASTE HEAT UTILIZATION 
Thermoroc house: an experimental low-energy house in Sweden, 
4:10032 (NP-23369) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also AVR REACTOR 
PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Determination of end-of-life-failure fractions of HTGR-fuel 
particles by postirradiation annealing and beta autoradiography, 
4:10287 (ORNL/TM-6619) 
Low-enriched fuel particle performance review (UO2), 4:10286 
(GA-A-14759) 
HTGR TYPE REACTORS/DEPRESSURIZATION 
Reactor Safety Research Programs. Quarterly progress report, 
April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 
HTGR TYPE REACTORS/FISSION PRODUCT RELEASE 
Reactor Safety Research Programs. Quarterly progress report, 
April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 
HTGR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Fuel element for gas-cooled nuclear reactors (Patent), 4:10305 
HTGR TYPE REACTORS/FUEL ELEMENTS 
Loading of fuel rods into nuclear fuel elements with guiding 
adaptor and vibrator (Patent; HTGR type reactors), 4:10307 
One-fifth-scale and full-scale fuel element rocking tests, 4:10654 
(GA-A-14086) 
HTGR TYPE REACTORS/FUEL RODS 
Stress analysis methods and computer programs for HTGR fuels 
and graphite structures, 4:10295 
HTGR TYPE REACTORS/PERFORMANCE 
State of development of the high-temperature reactor. Period for 
market introduction of HTRs estimated at about 20 years 
(German Federal Republic), 4:10290 
HTGR TYPE REACTORS/PLANNING 
State of development of the high-temperature reactor. Period for 
market introduction of HTRs estimated at about 20 years 
(German Federal Republic), 4:10290 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Arrangement to remove hydrogen isotopes from gas phases, in 
particular to remove tritium from the primary gas of HTR 
reactors (Patent), 4:10301 
HTGR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Control system for nuclear reactor with a series of flexible control 
rods, diverging towards the core from a common channel 
(Patent; HTGR), 4:10599 
HTGR TYPE REACTORS/REACTOR CORES 
Reactor core for a gas-cooled high-temperature reactor (Patent), 
4:10300 
Rules for design of nuclear graphite core components - some 
considerations and approaches, 4:10292 
HTGR TYPE REACTORS/REACTOR FUELING 
Method for axially shuffling fuel elements in a nuclear reactor 
(Patent, HTGR), 4:10308 
HTGR TYPE REACTORS/REACTOR SAFETY 
High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress report, 
April 1-June 30, 1978, 4:10669 (NUREG/CR-0256) 
HTGR TYPE REACTORS/STACK DISPOSAL 
Measurement and monitoring of gaseous and aerosol-bound 
radioactive discharges. Pt. 1. Measurement and monitoring of 





HTGR TYPE REACTORS/TURBOGENERATORS 


radioactive substance releases via the vent stack during routine 
operation. Draft, 4:10447 
HTGR TYPE REACTORS/TURBOGENERATORS 
Electric power station with turbine acceleration system (Patent), 


4:10303 
HUDSON RIVER/ESTUARIES 
Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, | 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 
HUMAN CELLS 
See ANIMAL CELLS 
HUNTERSTON-B REACTOR/REACTOR INTERNALS 
TV flexibility speeds maintenance and damage checks, 4:10291 
HUNTERSTON-B REACTOR/REMOTE VIEWING 
EQUIPMENT 
TV flexibility speeds maintenance and damage checks, 4:10291 
HURRICANES/WATER WAVES 
Gulf of Mexico rare wave return periods, 4:11664 
Statistics of hurricane waves in the Gulf of Mexico, 4:11663 
HVAC SYSTEMS/SUPERCONDUCTING CABLES 
Polymeric films for use on superconducting power transmission 
cables, 4:10177 (BNL-24443) 
HWGCR OF CZECHOSLOVAKIA 
See BOHUNICE A-] REACTOR 
HWGCR TYPE REACTORS 
See also BOHUNICE A-] REACTOR 
HWGCR TYPE REACTORS/PRESSURE TUBES 
Contribution to the question of surveillance programs for nuclear 
reactor pressure vessels, 4:10309 (IAEA-202) 
HYBRID ELECTRIC-POWERED VEHICLES/ACCIDENTS 
Projection of the effects of electric vehicles on highway accident 
statistics, 4:10986 
HYBRID ELECTRIC-POWERED VEHICLES/SAFETY 
Projection of the effects of electric vehicles on highway accident 
statistics, 4:10986 
HYBRID ELECTRIC-POWERED VEHICLES/SIMULATION 
Survey of electric and hybrid vehicle simulation programs. Final 
report, 4:10984 (HCP/M1011-04) 
HYBRID ELECTRIC-POWERED VEHICLES/TECHNOLOGY 
ASSESSMENT 
State-of-the-art assessment of electric vehicles and hybrid vehicles, 
4:10985 (N-78-18988) 
HYBRID REACTORS/DESIGN 
Mirror fusion reactors, 4:11903 (UCRL-52000-78-9) 
HYBRID REACTORS/THERMONUCLEAR IGNITION 
Fusion-fission analogy and Tny criterion for fusion plasmas, 


4:11805 
HYDRATES/LATENT HEAT STORAGE 
Thermal energy storage subsystems (a collection of quarterly 
reports), 4:10057 (DOE/NASA/CR-150574) 
HYDRAULIC FRACTURING/FLUIDS 
Well-cleaning process using viscosified surfactant solutions 
(Patent; for use as drilling fluid, fracturing fluid, and flooding 
fluid), 4:9589 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
New method of assembling metallic linings of reinforced concrete 
structures (Linings for hydraulic turbine chambers), 4:9915 
HYDRAULIC TURBINES/DESIGN 
Selection of the parameters and principal geometric relations of 
the flow-through part of reversible hydraulic machinery, 4:9917 
HYDRAULIC TURBINES/FLANGES 
Evaluation of possible relaxation of initial forces in the bolts of 
flange joints of hydraulic turbine parts during operation, 4:9916 
HYDRAULIC TURBINES/PERFORMANCE 
Problem of the possibility of application of energy balance 
equations to the analysis of kinematic and energetic 
characteristics of hydraulic turbines, 4:9914 
Selection of the parameters and principal geometric relations of 
the flow-through part of reversible hydraulic machinery, 4:9917 
HYDRAZINE/CHEMICAL REACTIONS 
Interactions of hydrazine, ferrous sulfamate, sodium nitrite, and 
nitric acid in nuclear fuel processing solutions, 4:9771 
HYDRIDES/THERMONUCLEAR REACTIONS 
Chemistry in lasers. XIII. Energy storage and utilization of group 
VIII-A hydrides as laser active media, 4:11937 
HYDROBROMIC ACID/CHEMICAL REACTIONS 
Gas phase photolysis of ethyl bromide at 253.7 nm, 4:11165 
HYDROCARBONS 
See also ALKANES 
ANTHRACENE 
BENZENE 
NAPHTHALENE 
PYRENE 
HYDROCARBONS/CATALYTIC CRACKING 
Method and system for effecting catalytic cracking of high boiling 
hydrocarbons with fluid conversion catalysts (Patent), 4:9618 
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Method of regenerating a cracking catalyst (Patent), 4:9620 
Operation of standpipes in hydrocarbon catalytic cracking plants, 
4:9608 (CONF-7608 122-) 
HYDROCARBONS/CHEMICAL REACTIONS 
Hydrocarbon conversion with crystalline zeolite ZSM-34 (Patent), 
4:11150 
Use of isothermal plug flow reactors for exhaust hydrocarbon 
reaction studies, 4:10997 
HYDROCARBONS/COMBUSTION KINETICS 
Determination of rate constants of main stages of branched-chain 
processes by the study of the lower combustion limits, 4:9881 
HYDROCARBONS/DESULFURIZATION 
Process for hydrodesulfurizing or hydrogenating a hydrocarbon 
distillate (Patent), 4:9622 
HYDROCARBONS/FLAMES 
Aerodynamic and diluent effects on the emission of nitrogen 
oxides from hydrocarbon diffusion flames, 4:11184 
HYDROCARBONS/HYDROGENATION 
Process for hydrodesulfurizing or hydrogenating a hydrocarbon 
distillate (Patent), 4:9622 
HYDROCARBONS/MEETINGS 
Effective use of hydrocarbon resources. Preprints of papers. 
National Conference Publication No. 76/6, 4:9382 (CONF- 
7608 122-) 
HYDROCARBONS/MUTAGEN SCREENING 
Integrated chemical and biological testing of synthetic oils and 
effluents. Part I. Short-term mutagenicity testing, 4:11475 
(CONF-780903-3) 
HYDROCARBONS/REFORMER PROCESSES 
Catalysts for reforming hydrocarbon fuels (Patent), 4:9868 
HYDROCARBONS /SPATIAL DISTRIBUTION 
Hydrocarbons in sediments and benthic organisms from a dredge 
spoil disposal site in RI Sound. Final report, 4:11517 (PB- 
276732) 
HYDROCARBONS/SYNTHESIS 
Fuels (Patent; by electrolysis of electrolyte containing vegetable 
matter of the Cruciferae family or seaweed), 4:9891 
HYDROCARBONS/VAPOR CONDENSATION 
Pyrolysis with cyclone burner (Patent), 4:9394 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/TANKS 
Hydraulic calculation of settling tanks of hydroelectric power 
plants, 4:9912 
HYDROELECTRIC POWER PLANTS/WATER RESERVOIRS 
Hydraulic calculation of settling tanks of hydroelectric power 
plants, 4:9912 
HYDROGEN/ADSORPTION 
Calculations of energy spectra for ESD of H* from He adsorbed 
on tungsten. Technical report, 4:11041 (AD-A-053364) 
Raman spectra of CO, Hz and O2 adsorbed on Ni(111), 4:11064 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Production of electronically-excited species by photoselection of 
pathways (POP). Second quarterly report covering May 1, 
1978-July 31, 1978 (H(D) + Brz), 4:11126 (COO-4644-2) 
HYDROGEN/CHEMICAL REACTION KINETICS 
Kinetics of the reaction between carbon dioxide and hydrogen 
over a ruthenium catalyst in a continuous stirred-tank reactor 
(At atmospheric pressure and 200 to 300°C), 4:9886 
The effect of vibrational excitation on the reaction of O(3p) with 
H: and the distribution of vibrational energy in the product OH. 
Interim report, 4:11125 (AD-A-052036) 
HYDROGEN/CHEMICAL REACTIONS 
Conversion of non-coking coal into coking-type coal with 
methane and with hydrogen, 4:9395 
HYDROGEN/COMBUSTION 
Equations for approximating the thermodynamic data of a 
hydrogen/oxygen steam generator, 4:10145 (N-78-18964) 
HYDROGEN/COMBUSTION KINETICS 
Effect of nonlinear processes and the evolution of heat on the 
second limit and kinetics of the combustion of hydrogen in 
reactors treated with acids, 4:9876 
Effect of changes of pressure and thermal conductivity of the 
mixture on self-heating near to the lower ignition limit of 
hydrogen, 4:9877 
HYDROGEN/DESORPTION 
Calculations of energy spectra for ESD of H* from Hz adsorbed 
on tungsten. Technical report, 4:11041 (AD-A-053364) 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
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HYDROGEN/DIFFUSION 
Chemical diffusion on solid surfaces. Annual progress report (H in 
Ni; Ag in sapphire), 4:11042 (COO-4220-2) 
Diffusion of hydrogen in transition metals, 4:11057 
Hydrogen permeation of type 316 stainless steel, 4:11959 (DOE/ 
ET-0058-1) 
Hydrogen permeation of Inconel 625, 4:11960 (DOE/ET-0058-1) 
Non-classical diffusion processes, 4:1 1060 
HYDROGEN/EXPLOSIONS 
Comparative analysis of hydrogen fire and explosion incidents: 
quarterly report No. 2, December 1, 1977-February 28, 1978, 
4:9875 (COO-4442-2) 
HYDROGEN/FIRES 
Comparative analysis of hydrogen fire and explosion incidents: 
quarterly report No. 2, December 1, 1977-February 28, 1978, 
4:9875 (COO-4442-2) 
HYDROGEN/HYDROGEN TRANSFER 
Trapped ion cyclotron resonance studies of symmetric electron- 
and proton-transfer reactions, 4:11162 
HYDROGEN/ION-ATOM COLLISIONS 
Coherence effects in heavy ion-atom collisions (Total cross 
sections, F waves, charge capture, ionization, interference, 
scattering amplitudes), 4:11714 (CONF-780936-1) 
HYDROGEN/ION-MOLECULE COLLISIONS 
Coherence effects in heavy ion-atom collisions (Total cross 
sections, F waves, charge capture, ionization, interference, 
scattering amplitudes), 4:11714 (CONF-780936-1) 
HYDROGEN/METALLURGICAL EFFECTS 
Effect of residual impurities on hydrogen-assisted cracking in 
high-strength steels. Final report, 8 December 1976-7 December 
1977 (Type 4340, 77K and room temperature), 4:11065 (AD-A- 
051826) 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
HYDROGEN/NUCLEAR REACTION ANALYSIS 
Hydrogen in coal. The feasibility of determination by neutron 
methods, 4:9488 
HYDROGEN/RADIOLYSIS 
Pulse radiolysis with 7H* and *He**. Fast and slow formation of 
Fe** in acidic Fe** solutions, 4:11175 
HYDROGEN/RAMAN SPECTRA 
Hydrogen gas standards using laser Raman spectroscopy. Final 
report, March-April 1977, 4:11710 (AD-A-053418) 
Raman spectra of CO, H2 and Oz adsorbed on Ni(111), 4:11064 
HYDROGEN/STARK EFFECT 
Stark broadening of hydrogen lines in a plasma, 4:11811 
HYDROGEN 1 TARGET/DEUTERON REACTIONS 
Tensor analyzing powers in deuteron-proton elastic scattering and 
the breakup reaction at 45.4 MeV, 4:11726 (LBL-7799) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN IONS 1 PLUS/COLLISIONS 
Calculations of energy spectra for ESD of H* from He adsorbed 
on tungsten. Technical report, 4:11041 (AD-A-053364) 
HYDROGEN METERS/DESIGN 
Diffusion hydrogen meter (Patent), 4:10535 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/DECOMPOSITION 
Catalytic decomposition of hydrogen peroxide on manganese 
oxides. IV. Catalytic activities and electrode potentials of 
platinum-supported manganese oxides, 4:9906 
Catalytic decomposition of hydrogen peroxide on maganese 
oxides. III. Determination of the "stationary" kinetic parameters 
of the process, 4:9908 
HYDROGEN PEROXIDE/ELECTROLYSIS 
Effect of solution composition on the reaction rate of hydrogen 
peroxide on a platinum electrode, 4:9905 
HYDROGEN PRODUCTION 
Hydrogen production methods (Brief review with emphasis on 
thermochemical processes; 9 refs), 4:9861 
HYDROGEN PRODUCTION/BIOPHOTOLYSIS 
Artificial photosynthetic systems, 4:9986 (CONF-7705123-) 
Hydrogen production by Anabaena cylindrica: effects of varying 
ammonium and ferric ions, pH, and light, 4:9871 
Hydrogenation by algae and isolated chloroplasts, 4:9869 (CONF- 
7705123-) 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Hydrogen via gasification: today and tomorrow, 4:9872 (CONF- 
780595-2) 


HYGAS PROCESS/COMPARATIVE EVALUA*'ONS 


HYDROGEN PRODUCTION/ELECTROLYSIS 
Electrocatalysis during hydrogen separation on titanium, its alloys 
and graphite, 4:9864 
Electrolytic decomposition of water vapor with production of 
hydrogen and oxygen, 4:9863 
Research in France on hydrogen production using nuclear energy, 
4:9867 
Status of hydrogen production with nuclear process heat, 4:9865 
HYDROGEN PRODUCTION/HYDROGEN PRODUCTION 
Possibilities of hydrogen production by photo- and radiation 
chemical methods, 4:9859 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Artificial photosynthetic systems, 4:9986 (CONF-7705123-) 
Attempts to observe the photocleavage of water in the presence of 
a ruthenium complex, 4:9862 
HYDROGEN PRODUCTION/PHOTOSYNTHESIS 
Affinity crosslinking agent for enzyme stabilization and 
immobilization, 4:9870 (PB-282423) 
HYDROGEN PRODUCTION/RADIOLYSIS 
Application of laser fusion to the radiolytic production of 
hydrogen (Steam radiolysis), 4:9860 
HYDROGEN PRODUCTION/REFORMER PROCESSES 
Catalysts for reforming hydrocarbon fuels (Patent), 4:9868 
HYDROGEN PRODUCTION/STEAM-IRON PROCESS 
Hydrogen via gasification: today and tomorrow, 4:9872 (CONF- 
780595-2) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Production of hydrogen and oxygen from water using the heat of 
waste gases of industrial plants, 4:9866 
Research in France on hydrogen production using nuclear energy, 
4:9867 
Status of hydrogen production with nuclear process heat, 4:9865 
HYDROGEN STORAGE 
See also HYDRIDES 


TANKS 
HYDROGEN STORAGE/BIBLIOGRAPHIES 

Hydrogen storage. Part 1. Storage as a gas or liquid (a 
bibliography with abstracts). Final report for 1974-May 1978, 
4:9874 (NTIS/PS-78/0546) 

Hydrogen storage. Part 2. Hydrogen as a hydride (a bibliography 
with abstracts). Final report for 1974-May 1978, 4:9873 (NTIS/ 
PS-78/0547) 

HYDROGEN STORAGE/HYDRIDES 

Hydrogen storage. Part 2. Hydrogen as a hydride (a bibliography 
with abstracts). Final report for 1974-May 1978, 4:9873 (NTIS/ 
PS-78/0547) 

HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CHEMICAL REACTIONS 
The role of solid-gas interactions in air pollution. Final report 
November 1973-February 1977, 4:11484 (PB-279019) 
HYDROGEN SULFIDES/DENSITY 
Methodical aspects of studying H2S dissolved in water, 4:9673 
HYDROGEN SULFIDES/REMOVAL 

Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 

Identification of environmental control technologies for 
geothermal development in the Imperial Valley of California, 
4:10104 (UCRL-52548) 

Progress on the selective removal of H2S from gasified coal by 
using an immobilized liquid membrane, 4:9403 

HYDROGEN SULFIDES/SAMPLING 
Methodical aspects of studying HeS dissolved in water, 4:9673 
HYDROPEROXY RADICALS/CHEMICAL REACTION 

KINETICS 

Selected specific rates of reactions of transients from water in 
aqueous solution. III. Hydroxyl radical and perhydroxyl radical 
and their radical ions, 4:11171 (NSRDS-NBS-59) 

HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS/CHEMICAL REACTION KINETICS 

Formation and reactivity of the amino radical (Pulsed irradiation 
radiolysis studies), 4:11178 

Selected specific rates of reactions of transients from water in 
aqueous solution. III. Hydroxyl radical and perhydroxyl radical 
and their radical ions, 4:11171 (NSRDS-NBS-59) 

HYDROXYL RADICALS/VIBRATIONAL STATES 

The effect of vibrational excitation on the reaction of O(3p) with 
Hz and the distribution of vibrational energy in the product OH. 
Interim report, 4:11125 (AD-A-052036) 

HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYGAS PROCESS/COMPARATIVE EVALUATIONS 

Factored estimates for eastern coal commercial concepts. Interim 

report. Series No. IV: B-2, 4:9407 (FE-2240-31(Exec.Summ.)) 





HYGAS PROCESS/ENVIRONMENTAL EFFECTS 


HYGAS PROCESS/ENVIRONMENTAL EFFECTS 
Environmental assessment program for the HYGAS Process, 
4:9404 (CONF-780250-1) 
HYGAS PROCESS/MATHEMATICAL MODELS 
Fossil energy program progress report for June 1978, 4:9386 
(ORNL/TM-6489) 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
HYGAS PROCESS/PILOT PLANTS 
Environmental assessment program for the HYGAS Process, 
4:9404 (CONF-780250-1) 
HYPERTHYROIDISM/RADIOTHERAPY 
Radiotherapeutic agents and techniques. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975 (173 
abstracts), 4:11573 (NTIS/PS-78/0458) 
Radiotherapeutic agents and techniques. Volume 2. 1976-April, 
1978 (a bibliography with abstracts). Report for 1976-April 1978 
(95 abstracts), 4:11574 (NTIS/PS-78/0459) 


IAEA SAFEGUARDS 

Selected isotopic functions: a description and demonstration of 

their uses, 4:9847 (PNL-2761) 
ICES/ELECTRIC GENERATORS 
Conventional alternating-current generators and engine generator 
sets, 4:10945 (ANL/CES/TE-78-1) 
ICR HEATING 
ICRF heating in tokamaks, 4:11771 
IDAHO/AERIAL SURVEYING 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9738 (GJBX- 
101(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9739 (GJBX-101- 
78(Vol.2)) 

IDAHO/GEOTHERMAL ENERGY 

State geothermal laws and regulations, 4:10090 (NP-23437) 
IDAHO/GEOTHERMAL WELLS 

Open-file report, 4:10078 
IDAHO/IRRIGATION 

Supplemental report to energy and water consumption of Pacific 
Northwest irrigation systems, 4:11566 (BNWL/RAP- 
19(Suppl.)) 

IDAHO/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9738 (GJBX- 
101(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9739 (GJBX-101- 
78(Vol.2)) 

IDAHO/NATURAL RADIOACTIVITY 

Radiological surveys of Idaho phosphate ore processing - the 
Thermal Process Plant. Final technical note, 4:11507 (PB- 
278608) 

IDAHO/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9738 (GJBX- 
101(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9739 (GJBX-101- 
78(Vol.2)) 

IDAHO NATIONAL ENGINEERING LABORATORY/ 

NUCLEAR FACILITIES 

Decontamination and decommissioning long range plan: Idaho 
National Engineering Laboratory, 4:10615 (TREE-1250(Vol.2)) 

IDAHO NATIONAL ENGINEERING LABORATORY/ 

RADIOACTIVE WASTE DISPOSAL 

Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4.11510 (TREE-1171) 

IGNITION 
Frank-Kamenetskii problem revisited. Part I. Boundary conditions 
of the first kind, 4:11183 (SAND-78-1509) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILEUM 
See SMALL INTESTINE 
ILLINIUM 
See PROMETHIUM 
ILLINOIS 
See also CHICAGO 
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ILLINOIS/ENERGY POLICY 

Illinois’ energy future. Executive summary of recommendations of 
Study Panels of the Illinois Energy Resources Commission, 
4:10858 (NP-23121) 

ILLINOIS/POLLUTION REGULATIONS 

An economic evaluation of proposed amendments to the IIlinois 

Sulfur Dioxide Regulation, 4:11500 (PB-282390) 
ILLINOIS/SULFUR DIOXIDE 

An economic evaluation of proposed amendments to the Illinois 

Sulfur Dioxide Regulation, 4:11500 (PB-282390) 
IMINOUREA 

See GUANIDINES 
IMPERIAL VALLEY 

See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY/AIR QUALITY 

Identification of environmental control technologies for 
geothermal development in the Imperial Valley of California, 
4:10104 (UCRL-52548) 

IMPERIAL VALLEY/EARTHQUAKES 

Preliminary catalog of earthquakes in Northern Imperial Valley, 
California, January 1, 1977-March 31, 1977, 4:10065 

Preliminary catalog of earthquakes in Northern Imperial Valley, 
California, April-June 1977, 4:10067 

IMPERIAL VALLEY/GEOTHERMAL FIELDS 

Identification of environmental control technologies for 
geothermal development in the Imperial Valley of California, 
4:10104 (UCRL-52548) 

IMPERIAL VALLEY/SEISMOLOGY 

Preliminary catalog of earthquakes in Northern Imperial Valley, 
California, January 1, 1977-March 31, 1977, 4:10065 

Preliminary catalog of earthquakes in Northern Imperial Valley, 
California, April-June 1977, 4:10067 

IMPERIAL VALLEY/WATER QUALITY 

Identification of environmental control technologies for 
geothermal development in the Imperial Valley of California, 
4:10104 (UCRL-52548) 

IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 

(See also specific instruments.) 

See also REACTOR INSTRUMENTATION 

Fuel assembly (Patent; BWR), 4:10232 

IN CORE INSTRUMENTS/DESIGN 
Traversing incore probe (Patent), 4:10543 
IN PILE LOOPS 
Multi-irradiating radiation loop (Patent), 4:10544 
INCINERATORS/BIBLIOGRAPHIES 

Incinerations studies. Volume 2. 1975-March 1978 (citations from 
the NTIS data base). Report for 1975 - March 1978, 4:10941 
(NTIS/PS-78/0366) 

Incineration studies. Volume 2. 1975-March 1978 (citations from 
the Engineering Index data base). Report for 1975 - March 1978, 
4:10942 (NTIS/PS-78/0367) 

INCINERATORS/DESIGN 

Method and apparatus for incinerating liquid, gaseous and pasty 

waste (Patent), 4:11281 
INCINERATORS/OPERATION 

Method and apparatus for incinerating liquid, gaseous and pasty 

waste (Patent), 4:11281 
INCLUSIONS/CHEMICAL COMPOSITION 

Excess argon in gas-liquid inclusions from minerals and rocks, 

4:11608 
INCOLOY 800 

Utilization properties of some special steels for sodium cooled 

breeder reactors, 4:10375 
INCOLOY 800/DUCTILITY 

Notch ductility of Alloy 800 for liquid metal fast breeder reactor 

steam generator, 4:10373 
INCOLOY 800/FATIGUE 

Reactor Safety Research Programs. Quarterly progress report, 

April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 
INCOLOY 800/MECHANICAL PROPERTIES 

Creep and hot ductility properties of alloy 800 for steam generator 
pipes of surregenerators, 4:10366 

Effects of strain rate on high temperature mechanical properties of 
irradiated Incoloy 800 and Hastelloy X, 4:10405 

INCOMPRESSIBLE FLOW/NUMERICAL ANALYSIS 

Comparison of various mixed-interpolation finite elements in the 
velocity-pressure formulation of the Navier-Stokes equations, 
4:11265 

INCONEL 600/PHYSICAL RADIATION EFFECTS 

Response of Inconel 600 to simulated fusion reactor irradiation, 

4:11952 (CONF-780722-17) 
INCONEL 625/PERMEABILITY 
Hydrogen permeation of Inconel 625, 4:11960 (DOE/ET-0058-1) 
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INDIA/CHEMICAL FEEDSTOCKS 
Conversion of coal to high-value products: best prospects for 
commercialisation, 4:9440 

INDIA/ENERGY DEMAND 

Energy environment-1, 4:10825 
INDIA/ENERGY SUPPLIES 

Energy environment-1, 4:10825 
INDIA/FBR TYPE REACTORS 

Fast breeder reactors for nuclear power, 4:10365 
INDIAN OCEAN/GEOLOGY 

Continental margins of south-western Indian Ocean, 4:11655 
INDIAN OCEAN/SEISMIC SURVEYS 

Continental margins of south-western Indian Ocean, 4:11655 
INDIUM PHOSPHIDE SOLAR CELLS/FABRICATION 

Solar cells and photovoltaic devices of INP/CDS (Patent), 4:9966 
INDOOR AIR POLLUTION/MONITORING 

Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 

INDUSTRIAL PLANTS 
See also DEMONSTRATION PLANTS 
DESALINATION PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/ALUMINIUM 
Practical utilization, 4:10094 (CONF-7710153-) 
INDUSTRIAL PLANTS/BOILERS 

Investigation of combustion characteristics of Douglas fir hogged 
fuel, 4:11285 (RLO-2227-T22-5) 

INDUSTRIAL PLANTS/CONTROL SYSTEMS 

Control systems can save energy, 4:10934 

INDUSTRIAL PLANTS/ENERGY CONSERVATION 

Control systems can save energy, 4:10934 

Energy-conservation choices for the city of Portland. Volume 1. 
Preliminary energy data and analysis. Final report 1975-77, 
4:10948 (PB-276779) 

Energy-conservation choices for the city of Portland. Volume 3. 
Summary of conservation choices, 4:10950 (PB-276781) 

Energy-conservation choices for the city of Portland. Volume 3d. 
Industrial conservation choices. Final report 1975-77, 4:10953 
(PB-276785) 

Energy conservation: buildings. Volume 2. 1977-April 1978 (a 
bibliography with abstracts). Report for 1977-April 1978, 
4:10883 (NTIS/PS-78/0503) 

INDUSTRIAL PLANTS/FUEL GAS 

On-site fuel gas generation at small industrial parks. Final report, 
4:9414 (PB-278924) 

INDUSTRIAL PLANTS/GASEOUS WASTES 

Method for regenerating and recycling catalyst for oxidation of 
sulfur dioxide (Patent), 4:10171 

INDUSTRIAL PLANTS/GEOTHERMAL POWER PLANTS 

Practical utilization, 4:10094 (CONF-7710153-) 

INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 

Characterization of operating conditions for gas/water heat 
recovery steam generators, 4:10940 (ORNL/TM-6622) 

INDUSTRIAL PLANTS/MANPOWER 

Successful plan for integrating manpower resources with plant 

project requirements, 4:10817 
INDUSTRIAL PLANTS/PROCESS HEAT 

Investigation of combustion characteristics of Douglas fir hogged 
fuel, 4:11285 (RLO-2227-T22-5) 

INDUSTRIAL PLANTS/THERMAL INSULATION 

Thermal insulation for buildings (citations from the Engineering 
Index data base). Report for 1970 March 1978, 4:10895 (NTIS/ 
PS-78/0354) 

INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/COMBUSTION 

Destroying chemical wastes in commercial scale incinerators. 
Final report on phase 2, 4:10944 (PB-2788 16) 

Incinerations studies. Volume 2. 1975-March 1978 (citations from 
the NTIS data base). Report for 1975 - March 1978, 4:10941 
(NTIS/PS-78/0366) 

Incineration studies. Volume 2. 1975-March 1978 (citations from 


the Engineering Index data base). Report for 1975 - March 1978, 


4:10942 (NTIS/PS-78/0367) 
INDUSTRIAL WASTES/COMPRESSION 
Problems in improving the compression properties of refuse stocks 
from coal industry waste, 4:9501 
INDUSTRIAL WASTES/MARINE DISPOSAL 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
INDUSTRIAL WASTES/RECYCLING 
Alternatives for hazardous waste management in the metals 
smelting and refining industries. Final report, 4:10943 (PB- 
278800) 


IN-SITU GASIFICATION/ENVIRONMENTAL EFFECTS 


Market analysis of recovered materials and energy from solid 
waste. Executive summary, 4:10959 (PB-277143) 
INDUSTRIAL WASTES/WASTE DISPOSAL 
Alternatives for hazardous waste management in the metals 
smelting and refining industries. Final report, 4:10943 (PB- 
278800) 
Destroying chemical wastes in commercial scale incinerators. 
Final report on phase 2, 4:10944 (PB-278816) 
INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also AUTOMOBILE INDUSTRY 
CEMENT INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 
GEOTHERMAL INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
INDUSTRY/ENERGY CONSERVATION 
Office of Conservation second quarterly report, April-June 1978, 
4:10946 (NP-23420) 
INFORMATION SYSTEMS 
Machine-produced list of journals in the Basic Library of the 
Czechoslovak Atomic Energy Commission in the Nuclear 
Research Institute, 4:10192 
INFORMATION SYSTEMS/DOCUMENTATION 
Manual for cataloging and indexing documents for database 
acquisition, 4:10058 (LBL-4432(Rev.1)) 
INFORMATION SYSTEMS/MANUALS 
Manual for cataloging and indexing documents for database 
acquisition, 4:10058 (LBL-4432(Rev.1)) 
INFRARED THERMOGRAPHY/EQUIPMENT 
Catalog of physical protection equipment. Book 2: Volume IV. 
Surveillance and alarm assessment comporcnts, 4:9844 
(NUREG-0274(Vol.4)(Bk.2)) 
INFRARED THERMOGRAPHY/USES 
IR systems to monitor electrical power plant, 4:10146 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INHOMOGENEOUS PLASMA/CORRELATION FUNCTIONS 
Binary correlation and phase space granulation in a turbulent 
plasma, 4:11839 
INHOMOGENEOUS PLASMA/DRIFT INSTABILITY 
High-frequency gradient-driven instability in an inhomogeneous 
finite-pressure plasma, 4:11860 
INHOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Anomalous absorption of electromagnetic waves in a randomly 
inhomogeneous collisionless magnetoactive plasma, 4:11897 
(CTO-1362) 
Parametric trapping of electromagnetic waves in an 
inhomogeneous plasma, 4:11870 
Self-induced resonant absorption of intense electromagnetic waves 
in inhomogeneous plasmas, 4:11763 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
IN-SITU COMBUSTION/SIMULATION 
Simulated in situ coal combustion experiment, 4:9562 (SAND-78- 
0941) 
IN-SITU GASIFICATION/BOREHOLE LINKING 
Generating medium Btu gas from coal in situ (Patent), 4:9434 
IN-SITU GASIFICATION/COMPARATIVE EVALUATIONS 
Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 
IN-SITU GASIFICATION/CONTROL 
Power generation through in situ coal gasification: a pilot plant 
design for the linked vertical wells process, 4:9425 (SAND-78- 
0941) 
IN-SITU GASIFICATION/DATA ANALYSIS 
Analysis and interpretation of data from MERC’s underground 
coal gasification laboratory, 4:9422 (SAND-78-0941) 
IN-SITU GASIFICATION/DEMONSTRATION PLANTS 
Power generation through in situ coal gasification: a pilot plant 
design for the linked vertical wells process, 4:9425 (SAND-78- 
0941) 
IN-SITU GASIFICATION/ENVIRONMENTAL EFFECTS 
Environmental investigations of in situ coal gasification 
experiments (Hoe Creek), 4:9505 (UCRL-81395) 





IN-SITU GASIFICATION/ENVIRONMENTAL IMPACTS 


Minimizing environmental effects in production and use of coal 
(Patent), 4:9499 
IN-SITU GASIFICATION/ENVIRONMENTAL IMPACTS 
EPA regulatory program/in-situ coal gasification, 4:9417 (SAND- 
78-0941) 
IN-SITU GASIFICATION/EVALUATION 
Underground gasification of coal, 4:9444 
IN-SITU GASIFICATION/GASEOUS WASTES 
Minimizing environmental effects in production and use of coal 
(Patent), 4:9499 
IN-SITU GASIFICATION/GEOLOGY 
Hydrogeological testing and consideration associated with 
underground coal gasification in Alberta, 4:9424 (SAND-78- 
0941 


IN-SITU GASIFICATION/GROUND SUBSIDENCE 
Coupled roof fracture response and surface subsidence evaluations 
related to underground coal gasification, 4:9426 (SAND-78- 
41) 


Environmental investigations of in situ coal gasification 
experiments (Hoe Creek), 4:9505 (UCRL-81395) 
IN-SITU GASIFICATION/HYDROLOGY 
Hydrogeological testing and consideration associated with 
underground coal gasification in Alberta, 4:9424 (SAND-78- 
0941 


IN-SITU GASIFICATION/LIQUID WASTES 

Minimizing environmental effects in production and use of coal 

(Patent), 4:9499 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 

One-dimensional model for in situ coal gasification, 4:9428 
(UCRL-52523) 

Two dimensional laboratory simulation of an underground coal 
gasification field test, 4:9423 (SAND-78-0941) 

IN-SITU GASIFICATION/MEASURING INSTRUMENTS 

Instrumentation for in situ coal gasification. I. Background and 
overview, 4:9437 

IN-SITU GASIFICATION/MONITORING 

Eastern underground coal gasification process instrumentation and 
data analysis (Pricetown I), 4:9420 (SAND-78-0941) 

Instrumentation considerations in horizontal versus steeply 
dipping coal beds, 4:9418 (SAND-78-0941) 

IN-SITU GASIFICATION/PROCESS CONTROL 

Eastern underground coal gasification process instrumentation and 
data analysis (Pricetown I), 4:9420 (SAND-78-0941) 

IN-SITU GASIFICATION/RESEARCH PROGRAMS 

Mechanical Engineering Department quarterly review, April-June 
1978, 4:11186 (UCRL-50016-78-2) 

Overview of the Department of Energy Underground Coal 
Conversion Supporting Research Program (Support), 4:9421 
(SAND-78-0941) 

IN-SITU GASIFICATION/SEALS 

Sealing an underground coal deposit for in situ production 

(Patent), 4:9431 
IN-SITU GASIFICATION/SIMULATION 

Two dimensional laboratory simulation of an underground coal 
gasification field test, 4:9423 (SAND-78-0941) 

IN-SITU GASIFICATION/TEMPERATURE MEASUREMENT 

Design and development of an automated traveling thermocouple 
mechanism, 4:9427 (UCRL-50016-78-2) 

Some practical considerations relating to in situ retort 
thermometry, 4:9419 (SAND-78-0941) 

IN-SITU PROCESSING 
See also IN-SITU COMBUSTION 
IN-SITU GASIFICATION 
IN-SITU RETORTING 
IN-SITU PROCESSING/RADIOACTIVE WASTE PROCESSING 

Method for the removal of radioactive waste during in-situ 

leaching of uranium, 4:9759 
IN-SITU RETORTING/BOREHOLE LINKING 

Method for providing fluid communication for in situ shale retort 

(Patent), 4:9704 
INSOLATION 

Solar Photovoltaic Field Tests and Applications Project. Monthly 

report, 1 October-31 October 1977, 4:9956 (COO-4094-15) 
INSOLATION/DATA ACQUISITION 

Systems Engineering and Analysis Task of the ERDA 
Photovoltaics Systems Definition Project, 4:9990 (CONF- 
770865-) 

INSOLATION/DATA COMPILATION 

Availability of solar energy in Thailand, 4:9924 

INSOLATION/MATHEMATICAL MODELS 

Variation of solar cell sensitivity and solar radiation on inclined 

surfaces, 4:9945 (CONF-770865-) 
INSPECTION/MANUALS 

Inspection manual for the enforcement of new source performance 
standards as applied to contact catalyst sulfuric acid plants. 
Final report, 4:11525 (PB-277015) 
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INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTAKE STRUCTURES/DESIGN 

Intake structure for cooling water to cool power plants (Patent), 
4:10218 

INTEGRATED CIRCUITS/BIBLIOGRAPHIES 

Integrated circuit reliability. Volume 2. April 1976-May 1978 (a 
bibiliography with abstracts). Final report for April 1976-May 
1978, 4:11446 (NTIS/PS-78/0579) 

INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFEROMETRY 

Study of the plasma density distribution in a current sheath by the 

interference-holographic technique, 4:11801 
INTERMEDIATE BTU GAS/COMPARATIVE EVALUATIONS 

Comparative economics of alternative fuels for intermediate 

service, combined cycle power plant, 4:10161 (CONF-771203-) 
INTERMEDIATE MASS NUCLEI/ENERGY LEVELS 

Collective motions and band structures in A = 60 to 80, even- 

even nuclei (Review), 4:11732 (CONF-780854-2) 
INTERMEDIATE MASS NUCLEI/ROTATIONAL STATES 

Collective motions and band structures in A = 60 to 80, even- 

even nuclei (Review), 4:11732 (CONF-780854-2) 
INTERMEDIATE MASS NUCLEI/VIBRATIONAL STATES 

Collective motions and band structures in A = 60 to 80, even- 

even nuclei (Review), 4:11732 (CONF-780854-2) 
INTERMEDIATE MASS NUCLEI/YRAST STATES 

Collective motions and band structures in A = 60 to 80, even- 

even nuclei (Review), 4:11732 (CONF-780854-2) 
INTERMETALLIC COMPOUNDS/CATALYTIC EFFECTS 

Mass-spectrometric investigation of the oxidation of ammonia on 

platinum, 4:9907 
INTERMETALLIC COMPOUNDS/TENSILE PROPERTIES 

Deformation and fracture of controlled eutectics containing 
intermetallic compounds. Final technical report 1969-December 
1977, 4:11029 (AD-A-051721) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/COMBUSTION 

KINETICS 

Annual report: application of advanced laser diagnostics to 
combustion studies in automotive engines, 4:10966 (SAND-78- 
8247) 

Application of laser velocimetry to a motored internal combustion 
engine, 4:10967 (SAND-78-8722) 

INTERNAL COMBUSTION ENGINES/EXHAUST GASES 

Computer simulations of emissions and fuel economy, 4:10996 

INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 

Computer simulations of emissions and fuel economy, 4:10996 

INTERNATIONAL COOPERATION 

Materials and international relations (Need some demonstrable 

cooperation or world system), 4:10829 
INTERPLANETARY MAGNETIC FIELDS/PLASMA 

INSTABILITY 

Stability of tearing modes in presence of a velocity flow, 4:11706 
(N-78-14735) 

INTERPLANETARY MAGNETIC FIELDS/TABLES 

Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 

Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 
281811) 

INTERSTITIALS/DIFFUSION 

Cooperative nature of interstitial diffusion in metals, 4:11013 
INVERTERS/DESIGN 

10 kVa inverter/controller, 4:9999 (CONF-770865-) 
INVERTERS/FABRICATION 

10 kVa inverter/controller, 4:9999 (CONF-770865-) 
IODINE/METABOLISM 

Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 

IODINE/RADIOACTIVE WASTE PROCESSING 

Two-layer type filter for removal of radioactive iodine (Patent), 

4:9810 
IODINE/UPTAKE 

Physiological studies of environmental pollutants. Final report, 

September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
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IODINE COMPOUNDS/BIOLOGICAL EFFECTS 
Photochemistry and enzymology of photosynthesis. Progress 
report, November 1, 1977-March 31, 1978, 4:11539 (COO-3326- 
67 


ION ACOUSTIC WAVES/EXCITATION 

Parametric excitation of nonlinear ion acoustic waves in a plasma, 

4:11885 
ION ACOUSTIC WAVES/MODULATION 

Modulational instability of ion acoustic wave in a turbulent 

phonon field, 4:11888 
ION ACOUSTIC WAVES/PARAMETRIC INSTABILITIES 
Parametric decay instability of ion acoustic waves caused by a 
finiteness of pump wave amplitude, 4:11865 
ION CLUSTERS 
See ION PAIRS 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DRIFT 

Propagation of free-streaming ions and ion bursts excited by a grid 

in a plasma, 4:11818 
ION EXCHANGE MATERIALS/REGENERATION 

System for processing ion exchange resin regeneration waste 

liquid in atomic power plant (Patent), 4:9811 
ION PAIRS/CHEMICAL REACTION YIELD 

Radiation products and tunneling process in ionic glasses. I. 
Radiation products and recombination in undoped nitrate and 
acetate glasses, 4:11172 

ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
ION SOURCES/SPECIFICATIONS 
Ion generator (Patent), 4:11939 
Periplasmatron ion sources, 4:11933 (EUR-CEA-FC-901) 
ION-ATOM COLLISIONS/ELECTRON CAPTURE 

Coherence effects in heavy ion-atom collisions (Total cross 
sections, F waves, charge capture, ionization, interference, 
scattering amplitudes), 4:11714 (CONF-780936-1) 

ION-ATOM COLLISIONS/IONIZATION 

Coherence effects in heavy ion-atom collisions (Total cross 
sections, F waves, charge capture, ionization, interference, 
scattering amplitudes), 4:11714 (CONF-780936-1) 

IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
Device for ionization chamber displacement (Patent), 4:10601 
IONIZATION CHAMBERS/DESIGN 
Ionization chamber (Patent), 4:10540 
IONIZING RADIATIONS/LEUKEMOGENESIS 

Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 

IONIZING RADIATIONS/RADIATION MONITORING 

The national measurement system for ionizing radiations. Final 
report, 4:11578 (PB-280564) 

ION-MOLECULE COLLISIONS/ELECTRON CAPTURE 

Coherence effects in heavy ion-atom collisions (Total cross 
sections, F waves, charge capture, ionization, interference, 
scattering amplitudes), 4:11714 (CONF-780936-1) 

ION-MOLECULE COLLISIONS/IONIZATION 

Coherence effects in heavy ion-atom collisions (Total cross 
sections, F waves, charge capture, ionization, interference, 
scattering amplitudes), 4:11714 (CONF-780936-1) 

IONOSPHERE 
See also D REGION 
E REGION 
F REGION 
IONOSPHERE/DISTURBANCES 

Ion cyclotron waves generated by an ionospheric barium 

injection. Interim report, 4:11694 (AD-A-052841) 
IONOSPHERE/ELECTRIC CURRENTS 

Study of plasma flow near the earth's plasmapause. Final report, 1 

October 1976-30 September 19 77, 4:11702 (AD-A-053291) 
IONOSPHERE/ELECTRIC FIELDS 

Ion cyclotron waves generated by an ionospheric barium 
injection. Interim report, 4:11694 (AD-A-052841) 

Study of plasma flow near the earth's plasmapause. Final report, 1 
October 1976-30 September 19 77, 4:11702 (AD-A-053291) 

IONOSPHERE/KINETICS 

Effects of non-thermal electrons on the morphology of the top- 
side ionosphere. Final report, 1 December 1976-30 November 
1977, 4:11697 (AD-A-053232) 

Numerical simulation of ionospheric and plasmaspheric dynamics. 
Final scientific report, 10 October 1976-30 September 1977, 
4:11703 (AD-A-053451) 

IONOSPHERE/PARTICLE KINEMATICS 

Auroral data analysis. Scientific report No. 2, 1 August 1976-31 

July 1977, 4:11699 (AD-A-053262) 
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IONOSPHERE/RESEARCH PROGRAMS 
Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 
IONOSPHERE/STRUCTURAL MODELS 
Chatanika model of the high-latitude ionosphere for application to 
hf propagation prediction. Final report, 1 January-30 September 
1977, 4:11695 (AD-A-053154) 
IONOSPHERIC STORMS 
See also SUDDEN IONOSPHERIC DISTURBANCE 
IONOSPHERIC STORMS/RESEARCH PROGRAMS 
Studies of the disturbed upper atmosphere utilizing rocketborne 
instrumentation. Final report, 1 March 1974-1 November 1977, 
4:11696 (AD-A-053231) 
IRISH SEA/GEOLOGY 
Properties of Celtic Sea chalk, 4:11647 
IRISH SEA/NATURAL GAS FIELDS 
Properties of Celtic Sea chalk, 4:11647 
IRON/ABSORPTION SPECTROSCOPY 
Determination of aluminum, copper, iron and lead in glycol 
formulations by atomic absorption spectroscopy, 4:10051 
(DOE/NASA/CR-150520) 
IRON/HYPERFINE STRUCTURE 
Investigation of the interaction of implanted impurities with point 
defects by means of hyperfine interaction methods, 4:11054 
IRON/PERMEABILITY 
Direct determination of activation energies in tracer diffusion 
without depth measurement, 4:11051 
IRON/POINT DEFECTS 
Investigation of the interaction of implanted impurities with point 
defects by means of hyperfine interaction methods, 4:11054 
IRON/REDOX REACTIONS 
Charge separation in photoinitiated electron transfer reactions 
induced by a polyelectrolyte, 4:11168 
IRON/SELF-DIFFUSION 
Direct determination of activation energies in tracer diffusion 
without depth measurement, 4:11051 
Measurement of small diffusion coefficients using ion-beam- 
sputtering as a microsectioning technique, 4:11053 
IRON/VACANCIES 
Computer simulation study of the migration of vacancies and 
divacancies in stressed body centred cubic metals, 4:11008 
High temperature positron annihilation experiments in bcc metals, 


4:11011 
IRON/X-RAY FLUORESCENCE ANALYSIS 
Determination of ash content of coal by mass absorption 
coefficient measurements at two X-ray energies, 4:9487 
IRON 57/MOESSBAUER EFFECT 
Configuration of °’Fe atoms in Sn, 4:11021 
IRON ALLOYS 
See also INCONEL 600 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/CORROSION 
Investigating localized corrosion and sputtering feasibility of 
amorphous chromium-containing alloys. Interim technical 
report, 1 May 1977-30 April 1978, 4:11067 (AD-A-053581) 
IRON ALLOYS/VACANCIES 
Vacancies in Fe-Al alloys, 4:11016 
IRON BASE ALLOYS/COMPATIBILITY 
Capsule tests of iron-base alloys in lithium, 4:11068 (DOE/ET- 
0058-1) 
IRON BASE ALLOYS/CORROSION 
Capsule tests of iron-base alloys in lithium, 4:11068 (DOE/ET- 
00 


-1) 
IRON BASE ALLOYS/ELASTICITY 
Elastic versus magnetoelastic anisotropy in rare earth-iron alloys. 
Summary report, 1 November 197676-1 November 1977 (Tbo 
3Dyo 7Fes), 4:11030 (AD-A-053263) 
IRON BASE ALLOYS/MICROSTRUCTURE 
Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 
IRON BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Status of ORR-MFE-1 and -2 irradiation experiments, 4:11084 
(DOE/ET-0058-1) 
IRON BASE ALLOYS/SWELLING 
Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 
IRON BASE ALLOYS/TENSILE PROPERTIES 
Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 
IRON BASE ALLOYS/WAVE PROPAGATION 
Elastic versus magnetoelastic anisotropy in rare earth-iron alloys. 
Summary report, 1 November 197676-1 November 1977 (Tbo 
3Dyo 7Fe2), 4:11030 (AD-A-053263) 
IRON COMPLEXES 
See also FERROCYANIDES 
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IRON COMPLEXES/CHEMICAL REACTIONS 
Chemically derivatized n-type semiconducting germanium 
photoelectrodes. Persistent attachment and 
photoelectrochemical activity of ferrocene derivatives, 4:11169 
Coordination chemistry of microbial iron transport compounds. 
IX. Stability constants for catechol models of enterobactin, 
4:11133 
IRON COMPOUNDS/CHEMICAL REACTIONS 
Interactions of hydrazine, ferrous sulfamate, sodium nitrite, and 
nitric acid in nuclear fuel processing solutions, 4:9771 
IRON SULFATES/OXIDATION 
Theory of the chemical effects of high-energy electrons, 4:11173 
IRON SULFATES/RADIOLYSIS 
Pulse radiolysis with 7H* and *He?*. Fast and slow formation of 
Fe* in acidic Fe** solutions, 4:11175 
IRRADIATION CAPSULES/DESIGN 
Capsule design for irradiation of fatigue crack propagation 
specimens in ORR, 4:11190 (DOE/ET-0058-1) 
IRRIGATION/ENERGY CONSUMPTION 
Supplemental report to energy and water consumption of Pacific 
Northwest irrigation systems, 4:11566 (BNWL/RAP- 


19(Suppl.)) 
IRRIGATION/ENERGY DEMAND 
Agricultural practices which could enhance solar powered 
irrigation plant utility. Research report, September 1977-May 
1978, 4:10006 (SAND-78-7071) 
IRRIGATION/REGIONAL ANALYSIS 
Agricultural practices which could enhance solar powered 
irrigation plant utility. Research report, September 1977-May 
1978, 4:10006 (SAND-78-7071) 
IRRIGATION/SOLAR CELL ARRAYS 
Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 July-31 July 1977, 4:9955 (COO-4094-12) 
IRRIGATION/WASTE PRODUCT UTILIZATION 
Advanced methods for the treatment of domestic sewage, 4:10958 
(CONF-7810108-1) 
IRRIGATION/WATER REQUIREMENTS 
Supplemental report to energy and water consumption of Pacific 
Northwest irrigation systems, 4:11566 (BNWL/RAP- 
19(Suppl.)) 
IRRIGATION/WATER RESOURCES 
Agricultural practices which could enhance solar powered 
irrigation plant utility. Research report, September 1977-May 
1978, 4:10006 (SAND-78-7071) 
ISABELLE STORAGE RINGS/BEAM DYNAMICS 
Possible brick wall effect at 400 GeV in Isabelle, 4:11430 (BNL- 
50842) 
ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOPRENE/CHEMICAL RADIATION EFFECTS 
Radiation-induced cationic polymerization of isobutylene-isopene 
systems: advantages and disadvantages compared to catalytic 
initiation, 4:11180 
ISOTOPE DILUTION 
Method of double isotope dilution. I. Theoretical principles, 
4:11615 
ISOTOPE PRODUCTION REACTORS/REACTOR KINETICS 
Accuracy of isotope production process calculations, 4:10631 
ISX TOKAMAK/IMPURITIES 
Plasma confinement and impurity flow reversal experiments in the 
ISX-A Tokamak, 4:11757 (IAEA-CN-37-N-4) 
ISX TOKAMAK/PLASMA CONFINEMENT 
Plasma confinement and impurity flow reversal experiments in the 
ISX-A Tokamak, 4:11757 (IAEA-CN-37-N-4) 
ITALY/URANIUM MINERALS 
Uranium- and thorium-rich monazite from a south-alpine 
pegmatite at Piona, Italy, 4:9724 
ITEP SYNCHROTRON/EXPERIMENTAL CHANNELS 
Changes in the arrangement of equipment for the ITEP secondary 
particle channels. Acceptable sizes of particle sources and 
estimations of tolerances for parameters of elements in the ITEP 
universal channels, 4:11429 (ITEF-18) 
Ss 


See TOTAL ENERGY SYSTEMS 


JAERI FUSION TORUS-2A 
See JFT-2A TOKAMAK 
JAPAN/CHEMICAL FEEDSTOCKS 
Vital role to be played by coal chemistry, 4:9447 
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JAPAN/COAL GASIFICATION 
Vital role to be played by coal chemistry, 4:9447 
JAPAN/GEOTHERMAL EXPLORATION 
Geothermal resources in Koyasu and Doroyu areas in Akita 
prefecture, 4:10077 (NP-23253) 
JAPAN/GEOTHERMAL POWER PLANTS 
Development and outlook of geothermal power generation, 
4:10108 
JAPAN/GEOTHERMAL RESOURCES 
Geothermal resources in Koyasu and Doroyu areas in Akita 
prefecture, 4:10077 (NP-23253) 
JAPAN/NUCLEAR POWER 
White paper on atomic energy, 1977 edition, 4:10451 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 
JATR REACTOR/LOSS OF COOLANT 
Safety evaluation of inlet-tube break for a pressure tube type 
reactor, 4:10753 
JATR REACTOR/PRESSURE TUBES 
Safety evaluation of inlet-tube break for a pressure tube type 
reactor, 4:10753 
JEJUNUM 
See SMALL INTESTINE 
JET ENGINE FUELS/ADDITIVES 
Protective additives to jet fuels, 4:9629 
JET ENGINE FUELS/ELECTRIC CHARGES 
Electrostatic charging of JP-4 fuel on polyurethane foams. Final 
report, 4:9652 (AD-A-053831) 
JET ENGINE FUELS/ELECTROSTATICS 
Electrostatic charging of JP-4 fuel on polyurethane foams. Final 
report, 4:9652 (AD-A-053831) 
JET ENGINE FUELS/PRODUCTION 
Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils, Phase 3. Volume III. Final report, 24 April 
1976-30 April 1977, 4:9710 (AD-A-053106) 
JFER REACTOR 
See JOYO REACTOR 
JFT-2A TOKAMAK/PLASMA DIAGNOSTICS 
Doppler temperature and particle confinement time determined 
from measurements of h$sub $alpha$$-line on a tokamak plasma 
in the JFT-2a device, 4:11790 
JIPP STELLARATOR/PLASMA CONFINEMENT 
Analysis of feedback control for tokamak plasma equilibrium, 
4:11852 
JIPP STELLARATOR/SCALING LAWS 
A scaling law for high density tokamaks and its application to 
JIPP T-2 device, 4:11901 (N-78-18934) 
JOINTS 
See also PIPE JOINTS 
WELDED JOINTS 
JOINTS/FATIGUE 
In situ fatigue analysis of a tubular joint: hydrodynamic and 
mechanical aspects (SEDATIS Assembly), 4:11394 
JOSEPHSON JUNCTIONS/PHYSICAL PROPERTIES 
Nonequilibrium properties of variable-thickness superconducting 
micro-bridges. Interim report, 4:11200 (AD-A-049779) 
JOULE HEATING 
Mechanism of cross-field heating of ions, 4:11777 
JOYO REACTOR/REACTOR COMPONENTS 
Experience on sodium removal from various components, 4:10363 
(JAPFNR-319) 
JUNCTIONS 
See JOINTS 


K 


K REACTOR/SOLUBLE POISONS 
Chemical aspects of gadolinium nitrate as soluble nuclear poison in 
Savannah River Plant reactors, 4:10629 (DP-MS-78-32) 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KALPAKKAM REACTOR RESEARCH CENTER/RESEARCH 
PROGRAMS 
Activity report, 1975, 4:10477 (RRC-19) 
KANSAS/AERIAL SURVEYING 
Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 
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Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Beloit 
Quadrangle, 4:9733 (GJBX-100(78)(Vol.2-E)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, La Junta 
Quadrangle, 4:9734 (GJBX-100(78)(Vol.2-I)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of the Great Plains and Central Lowlands, Lamar 
Quadrangle, 4:9735 (GJBX-100(78)(Vol.2-J)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Joplin 
Quadrangle, 4:9736 (GJBX-100(78)(Vol.2-L)) 

KANSAS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Beloit 
Quadrangle, 4:9733 (GJBX-100(78)(Vol.2-E)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, La Junta 
Quadrangle, 4:9734 (GJBX-100(78)(Vol.2-D) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of the Great Plains and Central Lowlands, Lamar 
Quadrangle, 4:9735 (GJBX-100(78)(Vol.2-J)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Joplin 
Quadrangle, 4:9736 (GJBX-100(78)(Vol.2-L)) 

KANSAS/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Beloit 
Quadrangle, 4:9733 (GJBX-100(78)(Vol.2-E)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, La Junta 
Quadrangle, 4:9734 (GJBX-100(78)(Vol.2-I)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of the Great Plains and Central Lowlands, Lamar 
Quadrangle, 4:9735 (GJBX-100(78)(Vol.2-J)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Joplin 
Quadrangle, 4:9736 (GJBX-100(78)(Vol.2-L)) 

ELP 


See SEAWEEDS 
KENTUCKY/COAL MINING 
Estimating environmental damages from surface mining of coal in 
Appalachia: a case study. Final report, 4:9504 (PB-279150) 
KENTUCKY/NATURAL GAS DEPOSITS 
Eastern Kentucky gas field: structural-stratigraphic cross sections 
and potential patterns, 4:9666 (METC/SP-78/6(Vol.1)) 
KENTUCKY/NATURAL GAS FIELDS 
Structural parameters that influence Devonian shale gas 
production in West Virginia and eastern Kentucky: a summary 
of progress for 1977-1978, 4:9669 (METC/SP-78/6(Vol.1)) 
KENTUCKY/STRATIGRAPHY 
Eastern Kentucky gas field: structural-stratigraphic cross sections 
and potential patterns, 4:9666 (METC/SP-78/6(Vol.1)) 
KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KERNKRAFTWERK STADE 
See STADE REACTOR 
KEROGEN/CHEMICAL COMPOSITION 
Characterization of kerogens and study of their evolution by 
infrared spectroscopy: carbonyl and carboxy! groups, 4:9714 
KEROGEN/DECOMPOSITION 
Oil-shale kerogen: low temperature degradation in molten salts, 
4:9715 
KEROSENE/STEAM REFORMER PROCESSES 
Low-temperature steam reforming process for hydrocarbons 
(Patent), 4:9885 
KIDNEYS/PATHOLOGICAL CHANGES 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
KKS REACTOR 
See STADE REACTOR 
KNK REACTOR/NEUTRON FLUX 
Measurement of the total and fast neutron flux in the compact 
sodium-cooled reactor KNK-1, 4:10619 
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KNK-2 REACTOR/REACTOR LICENSING 
Publication of recommendations by the 
Reaktorsicherheitskommission. Dated March 22nd, 1978, 
4:10359 
KNK-2 REACTOR/REACTOR START-UP 
Nuclear commissioning of KNK II, 4:10360 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KOPPERS-TOTZEK PROCESS/COMPARATIVE 
EVALUATIONS 
Coal gasification and liquefaction, 4:9445 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRITO CRITICAL ASSEMBLY 
See STEK REACTOR 
KRYPTON/COLLISIONS 
Glow discharge optical spectroscopy of magnetic bubble garnet 
films. Master's thesis, 4:11707 (AD-A-052919) 
KRYPTON 76/ROTATIONAL STATES 
Collective motions and band structures in A = 60 to 80, even- 
even nuclei (Review), 4:11732 (CONF-780854-2) 
KS-150 REACTOR 
See BOHUNICE A-1 REACTOR 
KWO REACTOR 
See OBRIGHEIM REACTOR 


LABYRINTH 
See AUDITORY ORGANS 
LAKE MICHIGAN/GEOPHYSICAL SURVEYS 
Geophysical-geological exploration and evaluation of offshore 
sand and gravel deposits, 4:11639 
LAKES 
See also LAKE MICHIGAN 
LAKES/NATURAL RADIOACTIVITY 
Uranium in alkaline waters - Okanagan area, British Columbia, 
4:9746 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAND RECLAMATION 
Landscape reclamation practice (Book), 4:10824 
LAND USE/LEGAL ASPECTS 
Mining-claim recordation and prospecting under the Federal Land 
Policy and Management Act of 1976, 4:10089 (NP-23437) 
LAND USE/REGULATIONS 
Land use regulations, 4:10080 (CONF-7710153-) 
LANDAU DAMPING/SCHROEDINGER EQUATION 
Modulated langmuir waves and nonlinear landau damping, 
4:11883 (N-78-18935) 
LANTHANIDES 
See RARE EARTHS 
LASER CAVITIES/DESIGN 
Tilted mirror unstable resonator laser cavity, 4:11242 
LASER FUSION REACTORS 
Alignment system for large high-power pulsed CO: laser fusion 
systems, 4:11949 
LASER ISOTOPE SEPARATION 
Method for separating boron isotopes (Patent), 4:9852 
LASER ISOTOPE SEPARATION/KINETICS 
Computational study of the density and temperature distribution in 
a freely expanding uranium hexafluoride gas, 4:9767 
LASER MATERIALS/BIBLIOGRAPHIES 
Radiation damage of laser materials (a bibliography with 
abstracts). Final report for 1964-May 1978, 4:11235 (NTIS/PS- 
78/0516) 
LASER MATERIALS/CHEMICAL PREPARATION 
Chemical polish for BaF2 and CaF2, 4:11247 
LASER MATERIALS/MEETINGS 
Laser window materials and optical coating science. Semiannual 
technical report No. 2, 19 March-19 September 1977, 4:11228 
(AD-A-053261) 
LASER MATERIALS/OPTICAL PROPERTIES 
Chemical polish for BaF2 and CaF2, 4:11247 
Optical coatings 2-6 microns. Final technical report, June 1976- 
December 1977, 4:11226 (AD-A-053170) 
LASER MATERIALS/PHYSICAL RADIATION EFFECTS 
Radiation damage of laser materials (a bibliography with 
abstracts). Final report for 1964-May 1978, 4:11235 (NTIS/PS- 
78/0516) 





LASER MIRRORS/COATINGS 


LASER MIRRORS/COATINGS 
Dielectric coating of mirrors for dual-wave lasers generating 
irradiation at 0.63 and 3.39 mcm, 4:11253 
LASER MIRRORS/SURFACE CLEANING 
Cleaning optical surfaces, 4:11236 (UCRL-80731) 
LASER RADIATION/BIOLOGICAL EFFECTS 

Ocular hazards of picosecond and repetitive-pulsed lasers. Volume 
I. Nd:YAG laser (1064 nm). Final report, 16 February 1973-15 
February 1976, 4:11595 (AD-A-053765) 

LASER RADIATION/HEALTH HAZARDS 

Thermal model of laser-induced skin damage: computer program 
operator's manual. Final report, September 1976-April 1977, 
4:11593 (AD-A-053416) 

LASER RADIATION/SCATTERING 

Absorption and stimulated scattering of 1.06 ym light in laser- 
irradiated gold disc experiments, 4:11709 (UCRL-81475) 

Scattering of electromagnetic beams by spherical objects, 4:11218 
(AD-A-051760) 

LASER SPECTROSCOPY/COMPARATIVE EVALUATIONS 

Laser-based analytical monitoring in nuclear-fuel processing 
plants, 4:9770 (SAND-78-1522) 

LASER SPECTROSCOPY/FEASIBILITY STUDIES 

Laser-based analytical monitoring in nuclear-fuel processing 
plants, 4:9770 (SAND-78-1522) 

LASER-PRODUCED PLASMA 

Effect of collision between laser-produced plasma flows in conical 
targets on plasma parameters in final stages of expansion, 
4:11845 

LASER-PRODUCED PLASMA/BRILLOUIN EFFECT 

Stimulated Mandelstam-Brillouin scattering in a spreading laser- 

produced plasma, 4:11947 
LASER-PRODUCED PLASMA/EXCITED STATES 

Trapping of A1(XII) and (XIII) resonance lines in a laser-heated 

plasma, 4:11846 
LASER-PRODUCED PLASMA/HARMONICS 

Spatially and temporally resolved harmonic emission studies of 

laser produced plasmas, 4:11951 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 

Hydrodynamic instability and spontaneous magnetic fields in a 

spherical laser-produced plasma, 4:11946 
LASER-PRODUCED PLASMA/RAYLEIGH-TAYLOR 

INSTABILITY 

Hydrodynamic instability and spontaneous magnetic fields in a 
spherical laser-produced plasma, 4:11946 

LASER-PRODUCED PLASMA/ULTRAVIOLET SPECTRA 

XUV spectra of highly ionised molybdenum, 4:11815 

LASER-PRODUCED PLASMA/X-RAY SPECTRA 

Features of the x-ray spectra of a plasma produced by a 

subnanosecond laser pulse, 4:11775 
LASER-RADIATION HEATING 
Non-stochastic heating of magnetized plasma by electrostatic 
wave, 4:11760 (N-78-18930) 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/ELECTRICAL PUMPING 
Thermionic field emission gun. Final technical summary report, 18 
May-31 December 1977, 4:11231 (AD-A-053580) 
LASERS/ENERGY TRANSFER 
Absorption and transport in laser plasmas, 4:11950 
LASERS/MAGNETOHYDRODYNAMICS 

Fundamental mechanisms of nonequilibrium MHD lasing 
phenomena. Interim report 1 March 1976-28 February 1977, 
4:11216 (AD-A-049509) 

LASERS/MODE LOCKING 

Stability of passively mode-locked pulses in the fast absorber limit, 

4:11237 
LASERS/OPERATION 

Interference effect of narrowing the capture zone in a two-mode 

ring laser, 4:11249 
LASERS/OPTICAL SYSTEMS 

Cleaning optical surfaces, 4:11236 (UCRL-80731) 

The parallel internal-master-oscillator power-amplifier for phase 
matching the output beams of multi-line lasers. Interim report, 
4:11222 (AD-A-052037) 

LASERS/PERFORMANCE 

Field properties of multiple, coherently combined lasers. Master's 

thesis, 4:11229 (AD-A-053349) 
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LASERS/POLARIZATION 

Certain features of polarization capture in a laser on the 3.39 mcm 

line, 4:11245 
LASERS/WINDOWS 

Laser window materials and optical coating science. Semiannual 
technical report No. 2, 19 March-19 September 1977, 4:11228 
(AD-A-053261) 

LATENT HEAT STORAGE/FEASIBILITY STUDIES 

Thermal energy storage heat exchanger: molten salt heat 
exchanger design for utility power plants. Final report, July 
1976-July 1977, 4:10159 (N-78-14632) 

Thermal energy storage heat exchanger: molten-salt heat 
exchanger design for utility power plants. Topical report, July 
1978-July 1977, 4:10160 (N-78-14633) 

LATHES/PERFORMANCE 

Development of a one-microinch (250 A) spindle for diamond 

turning of optics, 4:11195 (Y/DA-7751) 
LATTICES (REACTOR) 

See REACTOR LATTICES 
LAVA/INCLUSIONS 

Excess argon in gas-liquid inclusions from minerals and rocks, 
4:11608 

LEAD/ABSORPTION SPECTROSCOPY 

Correction of spectral overlap interference by Zeeman Atomic 
Absorption Spectrometry, 4:11119 

Determination of aluminum, copper, iron and lead in glycol 
formulations by atomic absorption spectroscopy, 4:10051 
(DOE/NASA/CR-150520) 

LEAD/ANNEALING 
Quenching and annealing of pure lead, 4:11010 
LEAD/BIOLOGICAL EFFECTS 

Effects of cadmium on chick embryogenesis and some 

comparisons with lead, 4:11590 
LEAD/COMPARATIVE EVALUATIONS 

Effects of cadmium on chick embryogenesis and some 

comparisons with lead, 4:11590 
LEAD/HEALTH HAZARDS 

Review of the battery industry's progress with respect to worker 

health, 4:10795 (CONF-770490-) 
LEAD/PERMEABILITY 

Electromigration of fast diffusers in lead, 4:11049 

Ultra-centrifuge studies of the mechanism of gold diffusion in solid 
lead, 4:11056 

LEAD/TOXICITY 

Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 

LEAD/VACANCIES 
Quenching and annealing of pure lead, 4:11010 
LEAD 203/TISSUE DISTRIBUTION 

Physiological studies of environmental pollutants. Final report, 

September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
LEAD ORES/EXPLORATION 

Geological applications of thermoluminescence measurements 
made with equipment for simultaneously determining intensity, 
wavelength, and temperature, 4:11621 (BNL-24562) 

LEAD-ACID BATTERIES/BATTERY SEPARATORS 

Battery separators, 4:10802 (CONF-770490-) 

LEAD-ACID BATTERIES/BIBLIOGRAPHIES 

Lead batteries (citations from the NTIS data base). Report for 
1964-July 1978, 4:10793 (NTIS/PS-78/0689) 

Lead batteries (citations from the Engineering Index data base). 
Report for 1970-July 1978, 4:10794 (NTIS/PS-78/0690) 

LEAD-ACID BATTERIES/CIVIL LIABILITY 

Product liability discussion, 4:10850 (CONF-770490-) 
LEAD-ACID BATTERIES/GRIDS 

Wrought-grid batteries (Pb--Ca--Sn), 4:10803 (CONF-770490-) 
LEAD-ACID BATTERIES/MANUFACTURING 

Discussion of international industrial health programs, 4:10796 
(CONF-770490-) 

Environmental Protection Agency programs overview, 4:10819 
(CONF-770490-) 

Review of the battery industry's progress with respect to worker 
health, 4:10795 (CONF-770490-) 

LEAD-ACID BATTERIES/MARKET 

Maintenance-free: an overview, 4:10849 (CONF-770490-) 

Market analysis, 1977-1981, 4:10847 (CONF-770490-) 

Marketing Committee report, 4:10848 (CONF-770490-) 

LEAD-ACID BATTERIES/MATERIALS RECOVERY 

Secondary smelter to discuss antimony situation, 4:10799 (CONF- 
770490-) 

LEAD-ACID BATTERIES/PLANNING 

Auto manufacturers’ overview of the battery market, 4:10798 
(CONF-770490-) 
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LEAD-ACID BATTERIES/STANDARDS 
International battery standardization, 4:10800 (CONF-770490-) 
LEAD-ACID BATTERIES/VENTS 
Safety venting a battery, 4:10804 (CONF-770490-) 
LEAK DETECTORS 
Detection system of sodium oxide vapors (Patent), 4:10437 
Monitoring device for reversing burst discs (Patent), 4:10371 
LEAK DETECTORS/DESIGN 
Ultrasensitive leak detection, 4:11191 (GEPP-TIS-387) 
LEAK DETECTORS/OPERATION 
Report on Boeing pipeline leak detection system, 4:11449 (RHO- 
LD-61) 
LEAK DETECTORS/PERFORMANCE TESTING 
Report on Boeing pipeline leak detection system, 4:11449 (RHO- 


LD-61) 
LEARNING/AGE DEPENDENCE 
Brain plasticity, memory, and aging: a discussion, 4:11537 (LBL- 
8127) 
LEAVES/PROCESSING 
Straw and green leaves as raw materials, 4:9975 (CONF-7705123-) 
LENINGRAD-1 REACTOR/FUEL ELEMENTS 
RBMK-1000 fuel element, 4:10298 
LENINGRAD-1 REACTOR/SPECIFICATIONS 
Development of uranium-graphite channel reactors in the USSR, 
4:10297 
LENINGRAD-2 REACTOR/SPECIFICATIONS 
Development of uranium-graphite channel reactors in the USSR, 
4:10297 
LETTUCE/ENERGY ANALYSIS 
Post-agricultural energy analysis, 4:9981 (CONF-7705123-) 
LEUKEMIA/RADIOINDUCTION 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
LEUKEMOGENESIS/BIOCHEMICAL REACTION KINETICS 
Leukemia induction by Friend virus in normally leukemia virus 
resistant mice after treatment with methy! methane sulfonate, 
4:11562 (COO-4800-1) 
Leukemia induction in SJL/J mice treated with methyl methane 
sulfonate and Friend virus, 4:11563 (COO-4800-3) 
LEUKEMOGENESIS/COMPARATIVE EVALUATIONS 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
LEVEL INDICATORS 
Level indicators (Patent), 4:10542 
LEVITATED TRAINS 
Mixed-p magnetic levitation for advanced ground transport 
system, 4:10913 (RL-77-076/B) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/CONTROL SYSTEMS 
Automatic light sensing and control of lighting systems for energy 
conservation. Final report, July 1975 - June 1976, 4:10880 (AD- 
B-020187) 
LIGHTING SYSTEMS/DESIGN 
Modern face lighting, 4:9529 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Automatic light sensing and control of lighting systems for energy 
conservation. Final report, July 1975 - June 1976, 4:10880 (AD- 
B-020187) 
Levels of illumination and legibility, 4:10884 (PB-276531) 
Simplified analysis of thermal and lighting characteristics of 
windows: two case studies. Final report, 4:10902 (PB-278619) 
LIGNIN/BIODEGRADATION 
Enzyme mechanisms involved in fungal degradation of 
lignocellulosic materials, 4:9985 (CONF-7705123-) 
LIGNITE 
Factored estimates for lignite commercial concepts. Interim 
report. Series No. IV: B-4, 4:9408 (FE-2240-98) 
LIGNITE/DRYING 
Engineering development of a short residence time, coal 
hydropyrolysis process, 4:9464 
LIGNITE/HYDRAULIC TRANSPORT 
Breakage rates of lignite particles during hydraulic transport, 
4:9554 
LIMESTONE/HEAT TREATMENTS 
Support studies in fluidized-bed combustion. Quarterly report, 
January-March 1978, 4:9557 (ANL/CEN/FE-78-3) 
LIMESTONE/MECHANICAL PROPERTIES 
Properties of Celtic Sea chalk, 4:11647 
LIMESTONE/REGENERATION 
Support studies in fluidized-bed combustion. Quarterly report, 
January-March 1978, 4:9557 (ANL/CEN/FE-78-3) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS/DRIFT TUBES 
Optimization of the disk and washer accelerating cavities, 4:11423 
(LA-7407) 


LIQUID METAL TEST FACILITIES 


LINEAR ACCELERATORS/RF SYSTEMS 
Optimization of the disk and washer accelerating cavities, 4:11423 
(LA-7407) 
LINEAR THETA PINCH DEVICES/DRIFT INSTABILITY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
LINEAR THETA PINCH DEVICES/LOSS CONE 
INSTABILITY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
LINEAR THETA PINCH DEVICES/PLASMA 
CONFINEMENT 
Interconnected linear theta pinches, 4:11761 (N-78-18932) 
LINEAR THETA PINCH DEVICES/PLASMA DIAGNOSTICS 
Axial behaviors of a theta pinch plasma with an antiparallel 
trapped magnetic field, 4:11800 
Measurement of a theta-pinch plasma by holographic 
interferometry, 4:11797 
LINEAR THETA PINCH DEVICES/PLUGGING 
Increase of energy confinement by the use of heavy-gas end plugs, 
4:11765 
LINEAR THETA PINCH DEVICES/TRANSPORT THEORY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
LINERS/CONSTRUCTION 
New method of assembling metallic linings of reinforced concrete 
structures (Linings for hydraulic turbine chambers), 4:9915 
LINERS/REMOVAL 
Removable hot cell liners, 4:11207 (LA-UR-78-2651) 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 
Natural gas: marine transportation (a bibliography with abstracts). 
Report for 1964-June 1978, 4:9692 (NTIS/PS-78/0729) 
LIQUEFIED NATURAL GAS/MARITIME TRANSPORT 
Vessel comprising a hull for transporting cooled liquefied gas, 
4:9693 
LIQUEFIED NATURAL GAS/SAFETY 
Liquefied energy gases safety. Volume 1 (Storage; transport), 
4:9682 (EMD-78-28(Vol.1)) 
Liquefied energy gases safety: Federal agency comments. Volume 
3, 4:9683 (EMD-78-28(Vol.3)) 
LIQUEFIED PETROLEUM GASES/MARKET 
Markets for LPG slump: is the U.S. to blame, 4:9684 
LIQUEFIED PETROLEUM GASES/PRODUCTION 
Cryogenic natural gas processing, 4:9676 (CONF-7608122-) 
LIQUEFIED PETROLEUM GASES/SAFETY 
Liquefied energy gases safety. Volume 1 (Storage; transport), 
4:9682 (EMD-78-28(Vol.1)) 
Liquefied energy gases safety: Federal agency comments. Volume 
3, 4:9683 (EMD-78-28(Vol.3)) 
LIQUEFIED PETROLEUM GASES/STEAM REFORMER 
PROCESSES 
Low-temperature steam reforming process for hydrocarbons 
(Patent), 4:9885 
LIQUEFIED PETROLEUM GASES/SUPPLY AND DEMAND 
Markets for LPG slump: is the U.S. to blame, 4:9684 
LIQUEFIED PETROLEUM GASES/TANKS 
Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/0512) 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS/EVAPORATION 
The vaporization behavior of a fuel drop on a hot surface. Final 
report | May 1976-30 September 1977, 4:9651 (AD-A-049471) 
LIQUID FUELS/FLUIDIZED-BED COMBUSTION 
Investigation of the heat transfer process in a fluidized bed when 
burning liquid fuel, 4:11287 
LIQUID LASERS/EMISSION SPECTRA 
Generation kinetics of solutions of complex organic compounds 
during laser pumping by linear polarized emission, 4:11255 
LIQUID LASERS/ORGANIC COMPOUNDS 
Polarization diagrams for lasers in solutions of complex organic 
compounds, 4:11251 
LIQUID METAL COOLED REACTORS 
See also JOYO REACTOR 
SODIUM COOLED REACTORS 
LIQUID METAL COOLED REACTORS/FUEL ELEMENT 
CLUSTERS 
Machine for overcharging and checking up tightness of fuel 
element clusters in a liquid metal cooled reactor (Patent), 
4:10561 
LIQUID METAL COOLED REACTORS/REACTOR COOLING 
SYSTEMS 
Level indicators (Patent), 4:10542 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
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LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS/DESIGN 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
LIQUID SCINTILLATION DETECTORS/MAINTENANCE 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/COMBUSTION 
Method and apparatus for incinerating liquid, gaseous and pasty 
waste (Patent), 4:11281 
LIQUID WASTES/RECYCLING 
Minimizing environmental effects in production and use of coal 
(Patent), 4:9499 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM/COMPTON EFFECT 
Improved calculations of x-ray and inelastic-electron scattering 
Compton profiles. Semiannual progress report, 4:11712 (AD-A- 
049513) 
LITHIUM/CORROSIVE EFFECTS 
Capsule tests of iron-base alloys in lithium, 4:11068 (DOE/ET- 
0058-1) 
Thermal-convection loop tests of type 316 stainless steel in 
lithium, 4:11069 (DOE/ET-0058-1) 
LITHIUM/SELF-DIFFUSION 
Atomic jump processes in self-diffusion, 4:11052 
LITHIUM/VACANCIES 
Atomic jump processes in self-diffusion, 4:11052 
LITHIUM CARBONATES/CATALYTIC EFFECTS 
Study of the rates of catalyzed Boudouard reaction, 4:9438 
LITHIUM COMPLEXES/ELECTRONIC STRUCTURE 
Photochemistry of weakly bound Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 
LITHIUM COMPLEXES/PHOTOCHEMISTRY 
Photochemistry of weakly bound Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 
LITHIUM FLUORIDES/ABSORPTION SPECTRA 
Comments on the magnetic resonance absorption spectrum of the 
F, molecule-ion in single crystals of LiF, NaF, and KF*, 4:11144 
LITHIUM OXIDES/CATALYTIC EFFECTS 
Study of the rates of catalyzed Boudouard reaction, 4:9438 
LITHIUM OXIDES/CHARGED-PARTICLE TRANSPORT 
Depth distribution of argon implanted into lithium oxide, 4:11966 
LITHIUM OXIDES/ION IMPLANTATION 
Depth distribution of argon implanted into lithium oxide, 4:11966 
LITHIUM OXIDES/NUCLEAR REACTION ANALYSIS 
Depth distribution of argon implanted into lithium oxide, 4:11966 
LITHIUM-SULFUR BATTERIES/BIBLIOGRAPHIES 
Lithium batteries. Volume 2. 1975-July, 1978 (citations from the 
NTIS data base). Report for 1975-July 1978, 4:10791 (NTIS/PS- 
78/0660) 
LITHIUM-WATER-AIR BATTERIES/BIBLIOGRAPHIES 
Lithium batteries. Volume 2. 1975-July, 1978 (citations from the 
NTIS data base). Report for 1975-July 1978, 4:10791 (NTIS/PS- 
78/0660) 
LIVER/RADIONUCLIDE KINETICS 
Effect of ethanol on the retention of americium-241 in the baboon 
liver, 4:11584 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also BELOYARSK-3 REACTOR 
BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PLBR REACTOR 
SNR-1 REACTOR 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Reactor control rod (Patent), 4:10597 
LMFBR TYPE REACTORS/CONTROL ROD DRIVES 
Scram rod system for nuclear reactors (Patent; LMFBR), 4:10574 


ERA Vol. 4, No. 5 


LMFBR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 

Radionuclide trap (Patent; LMFBR), 4:10354 

LMFBR TYPE REACTORS/CORE CATCHERS 
Safety equipment in a reactor (Patent; LMFBR), 4:10772 
LMFBR TYPE REACTORS/CRITICALITY 
Benchmark calculations for a sodium-cooled breeder reactor by 
two- and three-dimensional diffusion methods. II, 4:10348 
LMFBR TYPE REACTORS/DESIGN 
Fast neutron reactor (Patent), 4:10350 
Patent, 4:10344 
LMFBR TYPE REACTORS/FAILED ELEMENT DETECTION 

Equipment for testing a group of nuclear reactor fuel elements for 

damage to the cans (Patent), 4:10380 
LMFBR TYPE REACTORS/FLOW BLOCKAGE 

Water modelling studies of blockage with discrete permeabilities 

in an 11 pin geometry, 4:10633 (AEEW-M-1484) 
LMFBR TYPE REACTORS/FUEL CANS 

French program on LMFBR cladding materials development, 
4:10386 

Production and control of stainless steel cladding tubes for breeder 
reactors, 4:10374 

LMFBR TYPE REACTORS/FUEL CYCLE 
Fast breeder reactor: a millenium of peaceful power, 4:10349 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Acoustic measurements of the boiling stability tests on THORS 
sodium loop, 4:10719 

Breeder reactor safety and core systems programs. Progress 
report, April-June 1978 (Thermal-Hydraulic Out-of-Reactor 
Safety Facility), 4:10682 (ORNL/TM-6558) 

CLAYMORE code and its use for describing coolant boiling in 
LMFBR subassemblies, 4:10716 

Fuel element cluster of a nuclear reactor (Patent), 4:10381 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Advanced safety analysis. Twelfth quarterly report, June-August 
1977, 4:10655 (GEFR-14038-12) 

Breeder reactor safety and core systems programs. Progress 
report, April-June 1978 (Thermal-Hydraulic Out-of-Reactor 
Safety Facility), 4:10682 (ORNL/TM-6558) 

Fuel and fission gas response to simulated thermal transients: 
experimental results and correlation with fission gas release and 
swelling model, 4:10705 

LMFBR TYPE REACTORS/FUEL ELEMENTS 
Fuel subassembly leak test chamber for a nuclear reactor (Patent), 
4:10355 
LMFBR TYPE REACTORS/FUEL PINS 
Oxygen getters for fast reactor fuel pins, 4:10347 
LMFBR TYPE REACTORS/FUEL RODS 

Heat transfer around a circular cylinder in liquid sodium 

crossflow, 4:10361 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 

Experiments on fluidelastic instability in tube banks subject to 
liquid cross flow. Part I. Rectangular arrays, 4:10328 (ANL-CT- 
78-44) 

Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 

LMFBR TYPE REACTORS/LEAK DETECTORS 

Detection system of sodium oxide vapors (Patent), 4:10437 

LMFBR TYPE REACTORS/LOSS OF FLOW 

Contribution to the study of sodium boiling during slow pump 
coastdown in LMFBR subassemblies, 4:10768 

Loss-of-flow test LS on FFTF-type irradiated fuel, 4:10635 (ANL- 
78-24) 

LMFBR TYPE REACTORS/MEETINGS 

Optimization of sodium cooled fast reactors. Conference report, 

4:10358 
LMFBR TYPE REACTORS/MELTDOWN 

Advanced safety analysis. Twelfth quarterly report, June-August 
1977, 4:10655 (GEFR-14038-12) 

Evaluation of the potential for energetic fuel-coolant interactions 
in hypothetical LMFBR accidents, 4:10771 

Fuel coolant interaction in fast reactors, 4:10770 

Melting, boiling and freezing: the “transition phase”’ in fast reactor 
safety analysis, 4:10769 

Post-accident conditions: I. Fast reactor debris bed experiments. 
II. Molten core penetration measurements, 4:10694 (SAND-78- 
1223C) 

Quantitative comparison of solidification analysis for single- 
component and mixed-oxide fuels, 4:10707 

Reactor Safety Research Programs. Quarterly progress report, 
April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 

LMFBR TYPE REACTORS/NUCLEAR FUELS 

Analysis of the breeding capability of various fast reactor fuels, 
4:10340 (RRC-16) 

LMFBR TYPE REACTORS/PIPES 

Thermal ratchetting test of type 316 stainless steel seamless to 
seam-welded pipe: specimen TTT-4, 4:10338 (ORNL-5430) 
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LMFBR TYPE REACTORS/PLANNING 
Status of the research and development program on fast reactors 
in the USSR, 4:10368 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Device for the transfer of coolant in a nuclear reactor (Patent; 
LMFBR type reactors), 4:10430 
Experimental studies in extinguishing large odium fires, 4:10372 
Large pool LMFBR design. Final report. Volume 1. Reactor, 
4:10330 (EPRI-NP-883(Vol.1)) 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
Sodium engineering and technology technical progress report, 
January, February, March 1978, 4:10336 (HEDL-TME-78-20) 
Steels for the primary circuits of the sodium cooled breeder 
reactor, 4:10376 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Sodium boiling in fast reactors: a state-of-the art review, 4:10767 
LMFBR TYPE REACTORS/REACTOR CHARGING 
MACHINES 
Device for fast reactor charging (Patent), 4:10438 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
See-through device for a refueling machine (Patent; LMFBR), 
:10431 


LMFBR TYPE REACTORS/REACTOR COMPONENTS 


National friction, wear, and self-welding program status and plans, 


4:10337 (HEDL-TME-78-38) 
Parameter survey on the saturation boiling process for crevice 
sodium removal, 4:10362 (JAPFNR-318) 
Sodium engineering and technology technical progress report, 
January, February, March 1978, 4:10336 (HEDL-TME-78-20) 
Ultrasonic scanner for stainless steel weld inspections, 4:10326 
(ANL-78-84) 
LMFBR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Thermal hydraulic response of an LMFBR plant to upset events, 
4:10579 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Electromagnetic pump for fast breeder reactor, 4:10369 
High-temperature piping design technology. Quarterly technical 
progress report, April-June 1978, 4:10332 (ESG-DOE-13241) 
Liquid metal cooling reactor (Patent), 4:10432 
Measurement of heat and momentum eddy diffusivities in 


recirculating LMFBR outlet plenum flows, 4:10329 (COO-2245- 


61TR) 
Natural circulation heat transfer in pool-type LMFBR’s, 4:10429 
Supports for pipes (Patent), 4:10382 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Debris bed and sacrificial materials interactions at high 
temperatures, 4:10695 (SAND-78-1249C) 
Effects of recent modeling developments in prompt burst 
hypothetical core disruptive accident calculations, 4:10706 
Evaluation of computational techniques for LMFBR safety 
analysis, 4:10709 
Fuel and fission gas response to simulated thermal transients: 
experimental results and correlation with fission gas release and 
swelling model, 4:10705 
In-reactor experiments on the cooling of fast reactor debris, 
4:10691 (SAND-78-0437C) 
LMFBR Aerosol Release and Transport Program. Quarterly 
progress report, April-June 1978, 4:10675 (NUREG/CR-0340) 
SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10680 (NUREG/CR-0453(Vol.1)) 
SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10681 (NUREG/CR-0453(Vol.2)) 
Status and summary of TREAT in-pile experiments on LMFBR 
response to hypothetical core disruptive accidents, 4:10766 
LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Core restraint performance of large heterogeneous reference 
cores, 4:10327 (ANL-AFP-37) 
Core restraint development. Quarterly progress report for period 
ending February 28, 1978, 4:10342 (WARD-CR-3045-22) 
Core restraint development. Quarterly progress report for period 
ending May 31, 1978, 4:10343 (WARD-CR-3045-23) 
LMFBR TYPE REACTORS/REACTOR CORES 


Fast breeder reactor and fuel assemblies forming the core (Patent), 


4:10436 
LMFBR TYPE REACTORS/REACTOR INTERNALS 
Large pool LMFBR design. Final report. Volume 1. Reactor, 
4:10330 (EPRI-NP-883(Vol.1)) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Critical experiments and analysis. Twenty-seventh quarterly 
report, April-June 1978, 4:10334 (GEFR-13771-27) 
Thermal hydraulic response of an LMFBR plant to upset events, 
4:10579 
LMFBR TYPE REACTORS/REACTOR MAINTENANCE 
Maintenance cask (Patent; LMFBR), 4:10433 
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LMFBR TYPE REACTORS/REACTOR MATERIALS 

Assessment of the performance of UK CFR candidate structural 
materials, 4:10357 

Comparison of the swelling produced in nickel by neutron 
irradiation and by ion bombardment, 4:10404 

Comparison of the irradiation effects on swelling and 
microstructure in commercial alloy A-286 and a simple Fe-25 
Ni-15Cr gamma prime hardened alloy, 4:10409 

Ductility of irradiated type 304 and 316 stainless steels, 4:10402 

Effect of fast neutron irradiation and helium injection on the 
mechanical properties of austenitic stainless steel, 4:10395 

Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys, 4:10424 

Effects of fast reactor exposure on the mechanical properties of 
stainless steels, 4:10389 

Effects of irradiation on the fracture behavior of austenitic 
stainless steels, 4:10392 

Effects of irradiation on fatigue and crack propagation in 
austenitic stainless steels, 4:10393 

Effects of metallurgical variables on creep on type 316 stainless 
steels, 4:10400 

Effects of strain rate on high temperature mechanical properties of 
irradiated Incoloy 800 and Hastelloy X, 4:10405 

Effects of alloy composition on void swelling, 4:10420 

Effects of irradiation on swelling and microstructural stability of 
precipitation strengthened alloys, 4:10422 

Excess sub-surface swelling produced by Ni ion bombardment 
(LMFBR;; SS-304; SS-316; SS-321), 4:10411 

Experiments with sliding suspension in liquid sodium, 4:10377 

French program on LMFBR cladding materials development, 
4:10386 

Fundamental aspects of the evolution of, and phase changes in, 
metals and alloys under irradiation, 4:10428 

Influence of helium on the mechanical properties of DIN 1.4970 
austenitic steel, 4:10407 

Influence of fast diffusing substitutional elements on the swelling 
behaviour of Ni- and Cu-alloys, 4:10410 

Influence of alloying on the irradiation creep of nickel, 4:10412 

Influence of alloy constitution on the swelling of austenitic 
stainless steels and nickel based alloys, 4:10414 

Influence of metallurgical variables on void swelling in type 316 
steel, 4:10423 

Irradiation creep in breeder reactor structural materials, 4:10396 

Irradiation creep in fast reactor core component materials, 4:10397 

Irradiation induced creep and swelling of cold-worked W.-Nr. 
1.4981 irradiated in the RAPSODIE reactor, 4:10399 

Irradiation embrittlement of type 304 stainless steel welds and 
plate at 823 K (550°C), 4:10401 

Irradiation under stress and the resulting microstructure, 4:10413 

Irradiation creep-swelling coupling: microstructural modeling and 
data analysis, 4:10426 

Mechanical properties of irradiated austenitic stainless steel 1.4970, 
4:10390 

Post irradiation mechanical properties of annealed and cold 
worked 316 stainless steel after irradiation to high fast neutron 
fluences, 4:10391 

Post-irradiation mechanical properties of AISI type 316 steel and 
Nimonic PE 16 alloy, 4:10394 

Radiation effects in breeder reactor structural materials, 4:10385 

Radiation effects in ferritic steels, 4:10406 

Radiation damages in constructional steels and high-nickel alloys 
irradiated with neutrons, 4:10425 

Recent determination of the irradiation creep rate of cold worked 
316, 4:10398 

Research and development programme in the DEBENE.-area for 
fast breeder material development, 4:10387 

Swelling behavior of cold worked type 316 stainless steel, 4:10418 

Swelling in neutron-irradiated 300-series stainless steels, 4:10416 

Theory of particle redistribution in an irradiation environment, 
4:10408 

UKAEA fast reactor project research and development 
programme on fuel element cladding and sub-assembly wrapper 
materials, 4:10388 

UKAEA void simulation in fast reactor structural materials, 
4:10421 

Utilization properties of some special steels for sodium cooled 
breeder reactors, 4:10375 

Void formation in stabilized austenitic stainless steel, 4:10417 

Void swelling and microstructural changes in fuel pin cladding 
and unstressed specimens irradiated in DFR, 4:10415 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Safety of nuclear power plants - The aim of theoretical and 
experimental accident analysis and important criterion for the 
overall power plant design, 4:10700 

Thermal and hydraulic aspects of nuclear reactor safety. Volume 
II. Liquid metal fast breeder reactors, 4:10765 





LMFBR TYPE REACTORS/REACTOR SHUTDOWN 


LMFBR TYPE REACTORS/REACTOR SHUTDOWN 
Advanced safety analysis. Twelfth quarterly report, June-August 
1977, 4:10655 (GEFR-14038-12) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Device for thermal insulation of a vessel wall (Patent; LMFBR), 
4:10370 
Large pool LMFBR design. Final report. Volume 1. Reactor, 
4:10330 (EPRI-NP-883(Vol.1)) 
Reactor rotating shield with convection barrier for metal vapours 
(Patent), 4:10379 
Shielding plug device (Patent), 4:10434 
LMFBR TYPE REACTORS/RHR SYSTEMS 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
LMFBR TYPE REACTORS/SCRAM RODS 
Scram rod system for nuclear reactors (Patent; LMFBR), 4:10574 
LMFBR TYPE REACTORS/SHROUDS 
Effect of swelling and creep on liquid-metal fast breeder reactor 
performance, 4:10345 
Flow duct for nuclear reactors (Patent; LMFBR), 4:10353 
LMFBR TYPE REACTORS/SPECIFICATIONS 
Status of the research and development program on fast reactors 
in the USSR, 4:10368 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Creep and hot ductility properties of alloy 800 for steam generator 
pipes of surregenerators, 4:10366 
Metallurgical evaluation of the Modular Steam Generator (MSG) 
after LLTR testing, 4:10333 (ETEC-78-12) 
Notch ductility of Alloy 800 for liquid metal fast breeder reactor 
steam generator, 4:10373 
LMFBR TYPE REACTORS/WELDED JOINTS 
Exploration of the influence of welding variables on notch 
ductility of irradiated austenitic stainless steel welds, 4:10403 
LNG 
See LIQUEFIED NATURAL GAS 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT/ENERGY CONSERVATION 
Energy-conservation choices for the city of Portland. Volume 4. 
Model local code revisions for energy conservation. Final 
report 1975-77, 4:10955 (PB-276787) 
LOFT REACTOR 
Emergency core coolant delivery in the LOFT non-nuclear 
experiment series, 4:10742 
LOFT REACTOR/CRITICAL HEAT FLUX 
Effect of rod surface thermocouples on transient critical heat flux, 
4:10643 (CONF-78 1022-20) 
LOFT REACTOR/FUEL CANS 
Postirradiation metallurgical techniques to estimate LOFT peak 
cladding temperatures, 4:10609 (CONF-781 105-1) 
LOFT REACTOR/FUEL ELEMENTS 
LOFT fuel design and operating experience, 4:10610 (CONF- 
781105-3) 
LOFT REACTOR/PIPES 
LOFT CIS analysis 2'-[A-299-AB inside containment penetration 
S-5B, 4:10614 (LTR-137-7) 
LOFT REACTOR/REACTIVITY INSERTIONS 
Shutdown reactivity analysis for modes 2 through 7, 4:10663 
(LTR-111-97) 
LOFT REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Fuel cladding temperature predictions for LOFT LOCE LI-5, 
4:10646 (CONF-781 105-2) 
LOFT REACTOR/REACTOR INTERNALS 
Stress analysis of the LOFT core barrel for LOCA + SSE loads, 
4:10664 (LTR-1115-44) 
LOFT REACTOR/REACTOR SAFETY EXPERIMENTS 
Summary of the experimental results of the loss-of-coolant 
accident tests: LOFT, 4:10641 (CONF-780961-1) 
LOFT REACTOR/REACTOR SHUTDOWN 
Shutdown reactivity analysis for modes 2 through 7, 4:10663 
(LTR-111-97) 
LONGITUDINAL PINCH/FLUTE INSTABILITY 
Collisionless plasma hydrodynamics with the nonzero Larmor 
radius of ions and flute instability of a Z pinch, 4:11876 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/AUTOMATION 
Underground transport in coal mines (129 references), 4:9534 


LONGWALL MINING/MINING EQUIPMENT 
Longwall/shortwall mining equipment reliability, maintainability 
and cost effectiveness study, 4:9514 (FE-9012-6) 
LONGWALL MINING/MONITORING 
Substantiation of parameters for slicing of broad seams by mine 
pressure, 4:9537 
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LONGWALL MINING/REVIEWS 
Underground transport in coal mines (129 references), 4:9534 
LONGWALL MINING/SUPPORTS 

Nomograms for the determination of support systems at junctions: 

longwall face-roadway, 4:9548 
LOSS CONE INSTABILITY 

Drift wave stability and transport theory, 4:11849 (LAPS-45) 

Identification of drift-cyclotron loss-cone instability in a plasma 
and suppression by radio-frequency field, 4:11866 

Pulsation of turbulence in quasilinear theory, 4:11867 

LOSS OF COOLANT 
Experiments for simulating a great leak in the primary coolant 
circuit of a PWR type reactor, 4:10266 
LOSS OF COOLANT/BLOWDOWN 
Blowdown of a recirculating loop with heat addition, 4:10729 
LOSS OF COOLANT/COMPUTER CALCULATIONS 

Loca analyses annual report fiscal year 1977. Technical report 

October 1976-September 1977, 4:10687 (PB-283381) 
LOSS OF COOLANT/CRITICAL HEAT FLUX 

Post-CHF heat transfer under forced convective conditions, 

4:10756 
LOSS OF COOLANT/FLUID FLOW 

Test prediction for the German PKL test KSA using RELAP4/ 

MOD6 (PWR), 4:10642 (CONF-781022-12) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 

Multirod burst test program progress report, April-June 1978 

(BWR; PWR), 4:10679 (NUREG/CR-0398) 
LOSS OF COOLANT/HEAT TRANSFER 

Code option guideline improvement using comparisons of 
RELAP4/MOD6 with forced and gravity-feed reflood data 
(PWR), 4:10639 (CAAP-TR-78-029) 

Comparisons of RELAP4/MOD6 with Semiscale blowdown data 
(PWR), 4:10651 (CVAP-TR-78-023) 

Comparison of RELAP4/MOD6, update 4 pretest prediction with 
Semiscale Mod-3 Reflood Test S-07-4 data (PWR), 4:10652 
(CVAP-TR-78-025) 

Fluid dynamics and heat transfer methods for the TRAC code, 
4:10746 

Fuel cladding temperature predictions for LOFT LOCE LI-5 
(PWR), 4:10646 (CONF-781105-2) 

Heat transfer analysis of experiments simulating a loss-of-coolant 
accident, 4:10740 

Influence of fuel characteristics on gap conductance and hence 
clad temperature in a LOCA, 4:10745 

Reactor Safety Research Programs. Quarterly progress report, 
April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 

Reflood experiments with bundles of ballooned rods, 4:10738 

Reflood heat transfer in the Semiscale Mod-1 core during forced 
feed reflood tests, 4:10744 

Test prediction of Semiscale Mod-3 baseline test S-07-6, Ybr-123- 
78 (PWR), 4:10697 (TID-28925) 

Transient boiling heat transfer and burnout caused by rapid 
depressurization, 4:10748 

LOSS OF COOLANT/HYDRAULICS 

Code option guideline improvement using comparisons of 
RELAP4/MOD6 with forced and gravity-feed reflood data 
(PWR), 4:10639 (CAAP-TR-78-029) 

Comparisons of RELAP4/MOD6 with Semiscale blowdown data 
(PWR), 4:10651 (CVAP-TR-78-023) 

Comparison of RELAP4/MOD6, update 4 pretest prediction with 
Semiscale Mod-3 Reflood Test S-07-4 data (PWR), 4:10652 
(CVAP-TR-78-025) 

Fluid dynamics and heat transfer methods for the TRAC code, 
4:10746 

Reactor Safety Research Programs. Quarterly progress report, 
April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 

Test prediction of Semiscale Mod-3 baseline test S-07-6, Ybr-123- 
78 (PWR), 4:10697 (TID-28925) 

LOSS OF COOLANT/HYDRODYNAMICS 

Non-equilibrium aspects of water reactor safety, 4:10764 

LOSS OF COOLANT/MATHEMATICAL MODELS 

Computer codes in water reactor safety: problems in modeling of 
loss-of-coolant accident, 4:10733 

Description of the drift flux model in the LOCA codes 
RELAPUK, 4:10737 

Evaluation of the RELAP4/MOD6 thermal-hydraulic code 
(PWR), 4:10644 (CONF-78 1022-22) 

LOSS OF COOLANT/PRESSURE GRADIENTS 

Experimental study of the behaviour of ZrNb1 fuel cladding in the 
low-pressure phase during a loss-of-coolant accident in a 
pressurized water reactor, 4:10703 

LOSS OF COOLANT/SIMULATION 

Fuel cladding temperature predictions for LOFT LOCE LI-5 
(PWR), 4:10646 (CONF-781 105-2) 

Test prediction for the German PKL test KSA using RELAP4/ 
MOD6 (PWR), 4:10642 (CONF-78 1022-12) 
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LOSS OF COOLANT/SPRAY COOLING 
Spray cooling heat transfer for a BWR fuel bundle, 4:10763 
LOSS OF COOLANT/TEMPERATURE GRADIENTS 

Experimental study of the behaviour of ZrNb1 fuel cladding in the 
low-pressure phase during a loss-of-coolant accident in a 
pressurized water reactor, 4:10703 

LOSS OF COOLANT/TWO-PHASE FLOW 

Advanced Two-Phase Instrumentation Program quarterly 
progress report, January-March 1978 (BWR; PWR), 4:10678 
(NUREG/CR-0384) 

Pump model for two-phase transient flow (BWR; PWR), 4:10638 
(BNL-NUREG-24646) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly report, 1 September-30 November 1977 (BWR; 
PWR), 4:10685 (PB-281762) 

LOSS OF FLOW/HEAT TRANSFER 

Contribution to the study of sodium boiling during slow pump 

coastdown in LMFBR subassemblies, 4:10768 
LOSS OF FLUID TEST REACTOR 

See LOFT REACTOR 
LOUISIANA/CONTINENTAL SHELF 

Sediment strength distribution for planning mobile rig operations: 

Louisiana continental shelf, 4:11387 
LOUISIANA/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
LOW BTU GAS/COMPARATIVE EVALUATIONS 

Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 

Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 

LOW-BETA PLASMA/FAST MAGNETOACOUSTIC WAVES 

Modulation instability of magnetohydrodynamic waves in a 
plasma, 4:11892 

LOW-HEAD HYDROELECTRIC POWER PLANTS/ 

ENVIRONMENTAL IMPACTS 

Environmental Readiness Document. Small scale low head hydro: 
commercialization Phase III planning, 4:9913 (DOE/ERD- 


0009) 
LP-GAS 

See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 

See also LUBRICATING OILS 
LUBRICANTS/PERFORMANCE TESTING 

Program to develop improved downhole drilling motors. Semi- 

annual report, 4:10113 (TID-28687) 
LUBRICATING OILS 

See also WASTE OILS 
LUBRICATING OILS/ADDITIVES 

Determination of adulterants used in lubricating oils in accordance 
with the law of August 12, 1977, 4:9627 

LUBRICATING OILS/BIBLIOGRAPHIES 

Lubricating oil analysis for wear monitoring (citations from the 
American Petroleum Institute data base). Report for 1964- 
March 1978, 4:9653 (NTIS/PS-78/0338) 

Lubricating oil analysis for wear monitoring (citations from the 
NTIS data base). Report for 1967-March 1978, 4:9654 (NTIS/ 
PS-78/0339) 

LUNGS/BIOLOGICAL RADIATION EFFECTS 

Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 

Uranium miner lung cancer study. Progress report for period, July 
1, 1977-July 1 1978, 4:11581 (COO-1826-44) 

LUNGS/CYTOLOGY 

Uranium miner lung cancer study. Progress report for period, July 

1, 1977-July 1 1978, 4:1158i (COO-1826-44) 
LUNGS/HISTOLOGY 

Uranium miner lung cancer study. Progress report for period, July 

1, 1977-July 1 1978, 4:11581 (COO-1826-44) 
LUNGS/PATHOLOGICAL CHANGES 

Stimulation of DNA synthesis in lungs of hamsters tolerant to 
nitrogen dioxide (Development of tolerance to lethol doses of 
NO? does not protect against cytotoxic effects on lung cell 
populations), 4:11588 

LURGI PROCESS/AIR POLLUTION CONTROL 

Control of emissions from Lurgi coal gasification plants, 4:9415 
(PB-279012) 

LURGI PROCESS/COMPARATIVE EVALUATIONS 

Coal gasification and liquefaction, 4:9445 

Factored estimates for eastern coal commercial concepts. Interim 
report. Series No. IV: B-2, 4:9407 (FE-2240-31(Exec.Summ.)) 

Factored estimates for lignite commercial concepts. Interim 
report. Series No. IV: B-4, 4:9408 (FE-2240-98) 

LWBR TYPE REACTORS/NEUTRON TRANSPORT 

RCP01: a Monte Carlo program for solving neutron and photon 
transport problems in three-dimensional geometry with detailed 
energy description (LWBR development program), 4:11740 
(WAPD-TM-1267) 


MAGNETIC MIRRORS/CYCLOTRON INSTABILITY 


LWBR TYPE REACTORS/PHOTON TRANSPORT 
RCPO1: a Monte Carlo program for solving neutron and photon 
transport problems in three-dimensional geometry with detailed 
energy description (LWBR development program), 4:11740 
(WAPD-TM-1267) 
LWGR TYPE REACTORS 
See also LENINGRAD-1 REACTOR 
LENINGRAD-2 REACTOR 
N-REACTOR 
RPT REACTOR 
LWGR TYPE REACTORS/PERFORMANCE 
Development of uranium-graphite channel reactors in the USSR, 
4:10297 
LWGR TYPE REACTORS/SPECIFICATIONS 
Development of uranium-graphite channel reactors in the USSR, 
4:10297 


MACHINE TOOLS 
See also LATHES 
MACHINE TOOLS/CONTROL EQUIPMENT 
Linear-induction-motor slide drive, 4:11197 (Y/DA-7982) 
MAGNESIUM/DIFFUSION 
Impurity diffusion in aluminum, 4:11048 
MAGNESIUM/ION CHANNELING 
Defect-solute atom interactions in hexagonal close-packed metals 
as investigated using channeling techniques (He* ), 4:11089 
MAGNESIUM/PHYSICAL RADIATION EFFECTS 
Defect-solute atom interactions in hexagonal close-packed metals 
as investigated using channeling techniques (He* ), 4:11089 
MAGNESIUM ALLOYS/STRESS CORROSION 
Alternate immersion stress corrosion testing of 5083 aluminum, 
4:11072 (RFP-2645) 
MAGNESIUM OXIDES/CHEMICAL REACTIONS 
Comparison of various carbonates as absorbents of sulfur dioxide 
from combustion gases, 4:11130 
MAGNESIUM OXIDES/DEPOSITION 
Thermal barrier coating system (Patent; NiCrAlY and ZrO2-Y2Os 
or ZrO2-Mg0O), 4:11097 
MAGNET COILS/SPECIFICATIONS 
Coil for a nuclear fusion device (Patent), 4:11925 
Coil structure for nuclear fusion experiment device (Patent), 
4:11924 
MAGNET COILS/SUPPORTS 
Coil supporting device in a nuclear fusion device (Patent), 4:11926 
Coil supporting device of a nuclear fusion device (Patent), 4:11927 
MAGNETIC BAYS/COMPUTER CODES 
Study of plasma flow near the earth's plasmapause. Final report, 1 
October 1976-30 September 19 77, 4:11702 (AD-A-053291) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/CONTAINERS 
Structural design for a 10-GWh SMES vacuum vessel 
(SMES =superconducting magnetic energy storage facilities), 
4:10779 
MAGNETIC ENERGY STORAGE EQUIPMENT/DESIGN 
Structural design for a 10-GWh SMES vacuum vessel 
(SMES =superconducting magnetic energy storage facilities), 
4:10779 
MAGNETIC ISLANDS/THREE-DIMENSIONAL 
CALCULATIONS 
Magnetic “islandography” in tokamaks, 4:11915 (ORNL/TM- 
6564) 
MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
TMR REACTORS 
TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/DESIGN 
Mirror fusion reactors, 4:11903 (UCRL-52000-78-9) 
MAGNETIC MIRRORS 
See also MFTF DEVICES 
OGRA 
2X DEVICES 
MAGNETIC MIRRORS/BEAM INJECTION HEATING 
Modulated electron beam heating of a contact ionized lithium 
plasma in a mirror machine, 4:11783 
MAGNETIC MIRRORS/CYCLOTRON INSTABILITY 
Identification of drift-cyclotron loss-cone instability in a plasma 
and suppression by radio-frequency field, 4:11866 
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MAGNETIC MIRRORS/DRIFT INSTABILITY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
Identification of drift-cyclotron loss-cone instability in a plasma 
and suppression by radio-frequency field, 4:11866 
MAGNETIC MIRRORS/FLUTE INSTABILITY 
Some specific features of flute instability in an open trap with a 
radial electric field, 4:11873 
Supression of large number of plasma flute instability volume 
modes in the mirror trap by a feedback system with a single 
probe and a single electrode-suppressor, 4:11879 
MAGNETIC MIRRORS/LASER-PRODUCED PLASMA 
Neutral injection experiments in LITE, 4:11935 (UTRC-78-54) 
MAGNETIC MIRRORS/LOSS CONE INSTABILITY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
Identification of drift-cyclotron loss-cone instability in a plasma 
and suppression by radio-frequency field, 4:11866 
MAGNETIC MIRRORS/MAGNETIC FIELD REVERSAL 
Plasma confinement apparatus using solenoidal and mirror coils 
(Patents), 4:11904 
MAGNETIC MIRRORS/NEUTRAL ATOM BEAM INJECTION 
Neutral injection experiments in LITE, 4:11935 (UTRC-78-54) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Influence of a rotating HF field on plasma reflection from a 
mirror, 4:11781 
MAGNETIC MIRRORS/TRANSPORT THEORY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
MAGNETIC MIRRORS/TRAPPED-PARTICLE INSTABILITY 
Effects of finite Larmor radius and ion Landau damping on the 
dissipative trapped electron instability, 4:11853 
Experimental study of the trapped electron instability using a 
feedback diagnostic, 4:11854 
MAGNETIC REFRIGERATORS/RESEARCH PROGRAMS 
Magnetic refrigerator development. Progress report, March 1- 
May 31, 1978, 4:11204 (LA-7390-PR) 
MAGNETIC SHIELDING/BIBLIOGRAPHIES 
Electromagnetic shielding. Volume 2. 1972-April 1978 (a 
bibliography with abstracts). Final report for 1972-April 1978, 
4:11445 (NTIS/PS-78/0524) 
MAGNETIC-PUMPING HEATING 
See also TRANSIT-TIME MAGNETIC PUMPING 
Two-stage ion heating obtained in a rapid theta-compression 
experiment. I, 4:11772 
Two-stage ion heating obtained in a rapid theta-compression 
experiment, 2, 4:11773 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOPAUSE/PLASMA INSTABILITY 
Stability of tearing modes in presence of a velocity flow, 4:11706 
(N-78-14735) 
MAGNETOSPHERE/CHARGED-PARTICLE PRECIPITATION 
The effects of geomagnetic field aligned potential differences on 
precipitating magnetospheric particles. Interim report, 4:11704 
(AD-A-053844) 
MAGNETOSPHERE/£LECTRIC CURRENTS 
Study of plasma flow near the earth’s plasmapause. Final report, 1 
October 1976-30 September 19 77, 4:11702 (AD-A-053291) 
MAGNETOSPHERE/ELECTRIC FIELDS 
Study of plasma flow near the earth's plasmapause. Final report, 1 
October 1976-30 September 19 77, 4:11702 (AD-A-053291) 
MAGNETOSPHERE/KINETICS 
Low-energy particle experiment. Annual technical report, 1 April 
1977-31 March 1978, 4:11705 (AD-A-053920) 
MAGNETOSPHERE/RING CURRENTS 
Low-energy particle experiment. Annual technical report, 1 April 
1977-31 March 1978, 4:11705 (AD-A-053920) 
MAGNETOTAIL/PLASMA INSTABILITY 
Stability of tearing modes in presence of a velocity flow, 4:11706 
(N-78-14735) 
MAGNETOTELLURIC SURVEYS/MATHEMATICAL MODELS 
Three dimensional magnetotelluric modeling, 4:10072 (IDO-1601- 


) 
MAINE YANKEE REACTOR/PRESSURE VESSELS 
Evaluation of the Maine Yankee reactor beltline materials, 4:10242 
(IAEA-202) 
MAIZE/CHROMOSOMAL ABERRATIONS 
Mutagenic effectiveness and efficiency of sodium azide versus 
ethyl methanesulfonate in maize: induction of somatic mutations 
at the ygs locus by treatment of seeds differing in metabolic 
state and cell population, 4:11545 
MAMMARY GLANDS/RADIONUCLIDE KINETICS 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
MAN 
See also PATIENTS 
PERSONNEL 
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MAN/CHEMICAL COMPOSITION 
Comparison of total-body calcium with radiographic and photon 
absorptiometry measurement of appendicular bone mineral 
content (Comparison of findings in patients with primary 
osteoporosis and healthy marathon runners), 4:11550 (BNL- 
24459) 
MANGANESE ORES/HYDRAULIC MINING 
Vertical hydraulic wt of large-size particles: a contribution to 
marine mining, 4:11330 
MANGANESE ORES/HYDRAULIC TRANSPORT 
Vertical hydraulic mrt of large-size particles: a contribution to 
marine mining, 4:11330 
MANGANESE ORES/MINING 
Navigation systems for deep ocean mining, 4:11317 
MANGANESE OXIDES/CATALYTIC EFFECTS 
Catalytic decomposition of hydrogen peroxide on manganese 
oxides. IV. Catalytic activities and electrode potentials of 
platinum-supported manganese oxides, 4:9906 
Catalytic decomposition of hydrogen peroxide on maganese 
oxides. III. Determination of the “stationary” kinetic parameters 
of the process, 4:9908 
MANIPULATORS/PERFORMANCE 
Use of manipulators in underwater work, 4:11410 
MANOMETERS 
See PRESSURE GAGES 
MANPOWER/MANAGEMENT 
Successful plan for integrating manpower resources with plant 
project requirements, 4:10817 
MANY-BODY PROBLEM/MATRIX ELEMENTS 
Graphical evaluation of relativistic matrix elements, 4:11751 (N- 
78-18884) 
MARINE DISPOSAL/BIBLIOGRAPHIES 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
MARINE DISPOSAL/ENVIRONMENTAL EFFECTS 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE RISERS/DESIGN 
Production techniques from tension leg platforms, 4:9594 
MARINE RISERS/JOINTS 
In situ fatigue analysis of a tubular joint: hydrodynamic and 
mechanical aspects, 4:11394 
MARINE RISERS/MEASURING INSTRUMENTS 
Development of an instrumented riser joint, 4:11384 
MARINE RISERS/WELDED JOINTS 
On-site welded repairs to offshore structures using dry underwater 
habitats (Hyperbaric Welding), 4:11414 
MARINE SURVEYS 
See also GEOPHYSICAL SURVEYS 
MARINE SURVEYS/CHEMICAL EXPLOSIVES 
Method of placing explosive charges in marine seismic 
prospecting, 4:11643 
MARINE SURVEYS/DATA ACQUISITION 
Buoy system for acquiring, processing and telemetering real time 
OCS oceanographic data, 4:11637 
MARINE SURVEYS/DATA ACQUISITION SYSTEMS 
Portable TRANSIT satellite simulator, 4:11629 
MARINE SURVEYS/MEASURING INSTRUMENTS 
Sensitive three-axis accelerometer system for offshore sediment 
motion studies, 4:11627 
Zero maintenance pressure instrumentation, 4:11628 
MARINE SURVEYS/PRESSURE MEASUREMENT 
Zero maintenance pressure instrumentation, 4:11628 
MARITIME TRANSPORT/ECONOMIC ANALYSIS 
Appendix: Cook Inlet coal: economics of mining and marine 
slurry transport. Final report, 4:9569 (PB-278756) 
MARITIME TRANSPORT/FEASIBILITY STUDIES 
Feasibility study of mining alaska coal and transportation by slurry 
to the West Coast. Final report, 4:9568 (PB-278755) 
MASS SPECTROSCOPY 
Mass and emission spectrometry in the Analytical Chemistry 
Division of Oak Ridge National Laboratory, 4:11117 (ORNL/ 
TM-6485) 
MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIAL SUBSTITUTION 
Report of workshop on processing (From joint NAE-NAS 
symposium on materials), 4:10836 
MATERIAL SUBSTITUTION/PLANNING 
Report of workshop on substitution (From joint NAE-NAS 
symposium on materials), 4:10837 
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MATERIALS/AVAILABILITY 
Report of workshop on substitution (From joint NAE-NAS 
symposium on materials), 4:10837 
MATERIALS/INTERNATIONAL COOPERATION 
Materials and international relations (Need some demonstrable 
cooperation or world system), 4:10829 
MATERIALS/MARKET 
Market analysis of recovered materials and energy from solid 
waste. Executive summary, 4:10959 (PB-277143) 
MATERIALS/MATHEMATICAL MODELS 
Materials modeling and policy analysis, 4:10838 
MATERIALS/PROCESSING 
Report of workshop on processing (From joint NAE-NAS 
symposium on materials), 4:10836 
MATERIALS RECOVERY/ECONOMICS 
Recycling-idealistic or an economic solution, 4:10963 
MATERIALS RECOVERY/PLANNING 
Resource recovery options for Durham, North Carolina. Final 
report, 4:10960 (PB-278685) 
MATERIALS TESTING/FATIGUE 
Determination of fatigue specimen configuration for irradiation 
effects testing, 4:11958 (DOE/ET-0058-1) 
MATHEMATICAL MODELS/PERFORMANCE TESTING 
Plume model validation, 4:11477 (EPRI-EA-917-SY) 
MATHEMATICS 
See also STATISTICS 
MATHEMATICS/RESEARCH PROGRAMS 
Mathematics and Statistics Research Department progress report 
for period ending June 30, 1978 (ORNL), 4:11974 (ORNL/ 
CSD-34) 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
BOLOMETERS 
DOSEMETERS 
FLOWMETERS 
HYDROGEN METERS 
LEVEL INDICATORS 
PRESSURE GAGES 
PYRANOMETERS 
RADIATION MONITORS 
RANGE FINDERS 
SEISMOGRAPHS 
THERMOCOUPLES 
VELOCIMETERS 
MEASURING INSTRUMENTS/AUTOMATION 
Recent developments in automated hydrographic and bathymetric 
survey systems in the national ocean survey, 4:11661 
MEASURING INSTRUMENTS/PERFORMANCE 
METER-ORNL precipitation network: from design to data 
analysis (For measurement of precipitation responses to cooling 
tower plumes at Bowen Electric Generating Plant in Georgia), 
4:11496 (ORNL/TM-6523) 
MECHANICAL HEART/RESEARCH PROGRAMS 
Artificial heart development program phase III summary report, 
July 1, 1973-September 30, 1977. Volume I. System 
development, 4:9855 (COO-3043-30(Vol.)) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/BLAST EFFECTS 
Structural response to simulated nuclear overpressure (stresno): a 
test program establishing a data base for evaluating present and 
future analytical techniques volume ii. program data. Final 
report, 2 November 1975-28 February 1977, 4:11461 (AD-A- 
052029) 
MECHANICAL STRUCTURES/FAILURES 
Structural details failure survey, 4:11392 
MECHANICAL STRUCTURES/SEISMIC EFFECTS 
New discrete models and their application to seismic response 
analysis of structures, 4:10710 
MECHANICAL STRUCTURES/SHIELDING 
An investigation of the validity of applying MIL-STD-285 to 
EMP shielding effectiveness. Final report, 1 October 1976-15 
April 1977, 4:11460 (AD-A-051889) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
HONDO II: a finite element computer program for the large 
deformation dynamic response of axisymmetric solids 
(HONDO), 4:11193 (SAND-78-0422) 
MECHANICAL TRANSMISSIONS/TECHNOLOGY 
ASSESSMENT 
Preliminary power train design for a state-of-the-art electric 
vehicle. Volume 2 of 2 volumes, 4:10983 (DOE/NASA-0595- 
78/1(Vol.2)) 
MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/AFTER-HEAT REMOVAL 
Advanced safety analysis. Twelfth quarterly report, June-August 
1977 (LMFBR), 4:10655 (GEFR-14038-12) 


METAL-NONMETAL BATTERIES 


MELTDOWN/CONTAINMENT 
Advanced safety analysis. Twelfth quarterly report, June-August 
1977 (LMFBR), 4:10655 (GEFR-14038-12) 
MELTDOWN/CRITICALITY 
Advanced safety analysis. Twelfth quarterly report, June-August 
1977 (LMFBR), 4:10655 (GEFR-14038-12) 
MELTDOWN/FUEL-COOLANT INTERACTIONS 
Evaluation of the potential for energetic fuel-coolant interactions 
in hypothetical LMFBR accidents, 4:10771 
Fuel coolant interaction in fast reactors, 4:10770 
MELTDOWN/HEAT TRANSFER 
Melting, boiling and freezing: the “transition phase” in fast reactor 
safety analysis, 4:10769 
MELTDOWN/HYDRODYNAMICS 
Melting, boiling and freezing: the "transition phase” in fast reactor 
safety analysis, 4:10769 
MELTDOWN/NATURAL CONVECTION 
Steady and transient natural convection with volumetric energy 
sources in a fluid layer bounded from below by a segment of a 
sphere. Annual report, July 1976-September 1977, 4:10683 (PB- 
278535) 
MELTDOWN/SIMULATION 
Post-accident conditions: I. Fast reactor debris bed experiments. 
II. Molten core penetration measurements, 4:10694 (SAND-78- 
1223C) 
MEMBRANES/ELECTRON TRANSFER 
Simulating photosynthetic quantum conversion, 4:11166 
MERCAPTANS 
See THIOLS 
MERCURY/TOXICITY 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
MERCURY 203/RADIONUCLIDE KINETICS 
Movement of mercury-203 in plants. Final report, 4:11585 (PB- 
276472) 
MESOCRICETUS 
See HAMSTERS 
MESON RESONANCES 
See also BARYONIUM 
RHO-765 RESONANCES 
MESON RESONANCES/PARTICLE WIDTHS 
Narrowlogy - phenomenology of low energy narrow resonance, 
4:11723 (N-78-18890) 
METABOLISM/GENETIC CONTROL 
Plant selection and the control of metabolism. The point of view 
of the geneticist, 4:9972 (CONF-7705123-) 
METABOLISM/MATHEMATICAL MODELS 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
METAL INDUSTRY 
Large computer-controlled resistance-heated furnace for heat 
treatment in the steel construction, mechanical engineering and 
tank manufacturing industries, 4:10937 
METAL INDUSTRY/ENERGY CONSERVATION 
Analysis of financial programs for energy conservation: market 
simulation (penetration) model, 4:10852 (HCP/M8662-1) 
Energy conservation: industry (a bibliography with abstracts). 
Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 
METAL INDUSTRY/ENERGY DEMAND 
Mathematical modelling of raw materials and energy needs of the 
iron and steel industry in the U.S.A. - Phases III and IV: the 
effects of technological and policy variables on capacity, raw 
material and energy requirements of the U.S. steel industry. 
Final report, 4:10930 (PB-279969) 
METAL INDUSTRY/ENERGY EFFICIENCY 
Analysis of financial programs for energy conservation: market 
simulation (penetration) model, 4:10852 (HCP/M8662-1) 
METAL INDUSTRY/RAW MATERIALS 
Mathematical modelling of raw materials and energy needs of the 
iron and steel industry in the U.S.A. - Phases III and IV: the 
effects of technological and policy variables on capacity, raw 
material and energy requirements of the U.S. steel industry. 
Final report, 4:10930 (PB-279969) 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
Thermal storage for industrial process and reject heat, 4:10939 
(DOE/NASA/1034-78/3) 
METAL INDUSTRY/WASTE MANAGEMENT 
Alternatives for hazardous waste management in the metals 
smelting and refining industries. Final report, 4:10943 (PB- 
278800) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
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METAL-NONMETAL BATTERIES/BIBLIOGRAPHIES 
Lithium batteries. Volume 2. 1975-July, 1978 (citations from the 
NTIS data base). Report for 1975-July 1978, 4:10791 (NTIS/PS- 
78/0660) 
METALS 
See also ACTINIDES 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS/CHEMICAL BONDS 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
METALS/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition. Volume 2. 1975-July, 1978 (a 
bibliography with abstracts). Report for 1975-July 1978, 4:11098 
(NTIS/PS-78/0691) 
METALS/CRYSTAL FIELD 
Dipole interactions and trapping effects of positive muons in fcc 
and bec metals, 4:11062 
METALS/CRYSTAL STRUCTURE 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
METALS/ELECTRONIC STRUCTURE 
Effect of impurities on electronic structure, 4:11059 
METALS/INTERSTITIALS 
Anelastic studies of intrinsic atomic defects, 4:11092 
Self-interstitial atoms in metals, 4:11019 
Structure and dynamics of multiple interstitials in fec metals, 
4:11020 
METALS/MUTAGEN SCREENING 
Integrated chemical and biological testing of synthetic oils and 
effluents. Part I. Short-term mutagenicity testing, 4:11475 
(CONF-780903-3) 
METALS/PERMEABILITY 
Cooperative nature of interstitial diffusion in metals, 4:11013 
Non-classical diffusion processes, 4:11060 
METALS/PHYSICAL PROPERTIES 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
METALS/PHYSICAL RADIATION EFFECTS 
Anelastic studies of intrinsic atomic defects, 4:11092 
How does one predict and measure radiation damage, 4:11088 
Void swelling in metals and alloys under irradiation: an assessment 
of the theory, 4:11087 
METALS/SELF-DIFFUSION 
Relation between non-Arrhenius diffusional behavior and NMR 
relaxation in metals, 4:11063 
Self-diffusion in pure metals, 4:11055 
METALS/STOCKPILES 
Changing times, 4:9576 (CONF-771176-) 
METALS/VACANCIES 
Calculations of migration energies of vacancy-type point defects in 
pure metals and dilute alloys, 4:11023 
Computer simulation study of the migration of vacancies and 
divacancies in stressed body centred cubic metals, 4:11008 
Energetics of vacancies in non-transition metals, 4:11015 
METALS/X-RAY FLUORESCENCE ANALYSIS 
Hazards control progress report No. 55, July through December 
1977, 4:11519 (UCRL-50007-77-2) 
METAMORPHIC ROCKS 
See also SANDSTONES 


SHALES 
METAMORPHIC ROCKS/ISOTOPE DATING 
Geochronological study of the polymetamorphic rock complex of 
the Kol’skii series, 4:11609 
METASTABLE STATES 
Study of metastable rare gas collisions with halogens. Technical 
report June 1976-December 1977, 4:11713 (AD-A-049829) 
METEOROLOGY/DATA ACQUISITION SYSTEMS 
Micro-processor based system for oceanographic data gathering, 
analysis and recording, 4:11638 
METEOROLOGY/DATA ANALYSIS 
Micro-processor based system for oceanographic data gathering, 
analysis and recording, 4:11638 
METEOROLOGY /FORECASTING 
Some aspects of extreme wave prediction related to climatic 
variations, 4:11668 
METEOROLOGY/RESEARCH PROGRAMS 
Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHACRYLATES/ION PAIRS 
Far infrared studies of ion clustering in ionomers. Technical 
report, 4:11146 (AD-A-051894) 
METHANATION/CATALYSTS 
Methanation catalyst recovery (Patent), 4:9884 
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METHANATION/MATHEMATICAL MODELS 
Application of a diffusion limiting model to a tube-wall 
methanation reactor, 4:9441 
METHANE/ADSORPTION 
Use of internal surface area and high-pressure methane sorption 
data to estimate capacity for gas production from the New 
Albany Shale Group, 4:9668 (METC/SP-78/6(Vol.1)) 
METHANE/BIOSYNTHESIS 
Carbon monoxide oxidation by methanogenic bacteria, 4:9894 
Effect of sulfate on carbon and electron flow during microbial 
methanogenesis in freshwater sediments, 4:9895 
Effect of monensin on rumen metabolism in vitro, 4:11559 
Environmental controls of methane production in Holocene basins 
in eastern Canada, 4:9893 
Fermentation of cellulose by Ruminococcus flavefaciens in the 
presence and absence of methanobacterium ruminantium, 
4:11558 
Influence of sulfide compounds on the metabolism of 
methanobacterium strain AZ, 4:9896 
Microbial interspecies relationships in methane fermentation, 
4:9888 (CONF-7705123-) 
METHANE/CHEMICAL REACTIONS 
Conversion of non-coking coal into coking-type coal with 
methane and with hydrogen, 4:9395 
METHANE/COMBUSTION KINETICS 
Mechanism of methane oxidation with nitrous oxide, 4:9880 
METHANE/EQUATIONS OF STATE 
Benedict-Webb-Rubin equation of state applied to methane and 
propane at low temperatures, 4:9882 
METHANE/GEOCHEMISTRY 
Environmental controls of methane production in Holocene basins 
in eastern Canada, 4:9893 
METHANE/HYDROGEN TRANSFER 
Trapped ion cyclotron resonance studies of symmetric electron- 
and proton-transfer reactions, 4:11162 
METHANE/IGNITION 
Hot surfaces; ignition source, 4:9536 
METHANE/OXIDATION 
Application of a quadrupole mass spectrometer to a study of 
methane oxidation in shock waves, 4:9879 
Mechanism of methane oxidation with nitrous oxide, 4:9880 
METHANE/SYNTHESIS 
Kinetics of the reaction between carbon dioxide and hydrogen 
over a ruthenium catalyst in a continuous stirred-tank reactor 
(At atmospheric pressure and 200 to 300°C), 4:9886 
Low-temperature steam reforming process for hydrocarbons 
(Patent), 4:9885 
Thermochemical process for producing methane and oxygen from 
carbon oxides and water (Patent), 4:9883 
METHANOGENIC BACTERIA/BIOCHEMICAL REACTION 
KINETICS 
Fermentation of cellulose by Ruminococcus flavefaciens in the 
presence and absence of methanobacterium ruminantium, 
4:11558 
METHANOGENIC BACTERIA/BIOCHEMISTRY 
Nutritional and biochemical characterization of methanospirillum 
hungatii, 4:11557 
METHANOGENIC BACTERIA/CULTURE MEDIA 
Nutritional and biochemical characterization of methanospirillum 
hungatii, 4:11557 
METHANOGENIC BACTERIA/METABOLISM 
Carbon monoxide oxidation by methanogenic bacteria, 4:9894 
Influence of sulfide compounds on the metabolism of 
methanobacterium strain AZ, 4:9896 
METHANOGENIC BACTERIA/SYNERGISM 
Growth of desulfovibrio in lactate or ethanol media low in sulfate 
in association with H2-utilizing methanogenic bacteria, 4:11560 
METHANOL/ADSORPTION HEAT 
Calorimetric phenomena of methanol adsorption on active carbon, 
4:9901 
METHANOL/COMBUSTION PROPERTIES 
Methanol-gasoline blends as motor fuel, 4:9900 (CONF-7608122-) 
METHANOL/COMPARATIVE EVALUATIONS 
Comparative economics of alternative fuels for intermediate 
service, combined cycle power plant, 4:10161 (CONF-771203-) 
METHANOL/REFRACTIVITY 
Refractive indices of transparent solvents (eV range 2.1 to 6.2), 
4:11156 
METHYL METHANESULFONATE/BIOLOGICAL EFFECTS 
Leukemia induction by Friend virus in normally leukemia virus 
resistant mice after treatment with methy! methane sulfonate, 
4:11562 (COO-4800-1) 
Leukemia induction in SJL/J mice treated with methy! methane 
sulfonate and Friend virus, 4:11563 (COO-4800-3) 
METHYL RADICALS/ION-MOLECULE COLLISIONS 
Interaction of ions with polar neutrals: the momentum transfer 
collision frequencies of Na* with the C;H¢O isomers, 4:11161 
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2-METHYLBUTADIENE 
See ISOPRENE 
METHYLENE RADICALS/ION-MOLECULE COLLISIONS 
Interaction of ions with polar neutrals: the momentum transfer 
collision frequencies of Na* with the Cs3He¢O isomers, 4:11161 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 
METHYLMERCURY 
Treatment of methyl mercury poisoning in mice with 2,3- 
dimercaptosuccinic acid and other complexing thiols, 4:11547 
2-METHYLPROPENE/CHEMICAL RADIATION EFFECTS 
Radiation-induced cationic polymerization of isobutylene-isopene 
systems: advantages and disadvantages compared to catalytic 
initiation, 4:11180 
MEXICO/CARBONATE ROCKS 
Cretaceous carbonates of Texas and Mexico: applications to 
subsurface exploration. Report of investigations No. 89, 4:11645 
(CONF-7710154-) 
MFTF DEVICES/RESEARCH PROGRAMS 
Magnetic fusion energy quarterly report, April-June 1978, 4:11902 
(UCRL-50051-78-2) 
MFTF DEVICES/SUPERCONDUCTING MAGNETS 
Confirmatory analysis and detail design of the magnet system for 
mirror fusion test facility (MFTF), 4:11916 (UCRL-13923) 
MHD CHANNELS/STEADY FLOW 
Stabilization of plasma flow in a transverse magnetic field, 4:11778 
MHD GENERATORS 
See also OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/MEETINGS 
Sixth international conference on magnetohydrodynamic 
electrical power generation, 4:10869 (CONF-750601-P7) 
MHD GENERATORS/PLASMA INSTABILITY 
Electrical and thermal instabilities and their suppression in 
thermally equilibrium MHD plasma, 4:10872 
MHD POWER PLANTS/CONTROL SYSTEMS 
Simulation and control of magnetohydrodynamic steam, 4:10139 
MHD POWER PLANTS/PERFORMANCE 
Simulation and control of magnetohydrodynamic steam, 4:10139 
MHD POWER PLANTS/THERMAL EFFICIENCY 
Analysis of thermal efficiency of an open-cycle power installation 
based on generalized diagram of the MHD generator 
characteristics, 4:10871 (CONF-750601-P7) 
MICA 
See also BIOTITE 
MUSCOVITE 
MICA/ISOTOPE RATIO 
Measuring the isotopic composition of calcium, 4:11605 
MICELLAR SYSTEMS 
Study of the micelle formation and the effect of additives on this 
process in reversed micellar systems by positron annihilation 
techniques, 4:11149 
MICELLAR SYSTEMS/ELECTRON TRANSFER 
Electron transfer in micellar systems, 4:9987 (CONF-7705123-) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/BLACK SHALES 
Chemical and physical properties of Michigan Antrim shale, 
4:9713 (METC/SP-78/6(Vol.1)) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS/SEALS 
Hermetic sealing of hybrid microcircuits: initial capability 
development, 4:11276 (BDX-613-1930(Rev.)) 
MICROEMULSION FLOODING 
Well-cleaning process using viscosified surfactant solutions 
(Patent; for use as drilling fluid, fracturing fluid, and flooding 
fluid), 4:9589 
MICROEMULSION FLOODING/OPTIMIZATION 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
MICROEMULSION FLOODING/PHASE STUDIES 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
MICROEMULSION FLOODING/RESEARCH PROGRAMS 
Penn grade micellar displacement project. Second annual report, 
June 1976-June 1977, 4:9586 (METC/CR-78/7) 
MICROEMULSION FLOODING/SOLUBILITY 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
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MICROEMULSION FLOODING/SURFACE TENSION 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
UNICELLULAR ALGAE 
VIRUSES 
YEASTS 
MICROORGANISMS/BASELINE ECOLOGY 
Microbial ecology studies at two coal mine refuse sites in Illinois, 
4:9491 (ANL/LRP-3) 
MICROORGANISMS/METABOLISM 
Effect of monensin on rumen metabolism in vitro, 4:11559 
MICROORGANISMS/POPULATION DYNAMICS 
Microbial ecology studies at two coal mine refuse sites in Illinois, 
4:9491 (ANL/LRP-3) 
MICROORGANISMS/SPECIES DIVERSITY 
Microbial ecology studies at two coal mine refuse sites in Illinois, 
4:9491 (ANL/LRP-3) 
MICROWAVE EQUIPMENT/SAFETY STANDARDS 
Biological effects of microwaves (a bibliography with abstracts). 
Report for 1964-April 1978 (221 Abstracts), 4:11596 (NTIS/PS- 
78/0432) 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Biological effects of microwaves (a bibliography with abstracts). 
Report for 1964-April 1978 (221 Abstracts), 4:11596 (NTIS/PS- 
78/0432) 
MILITARY EQUIPMENT/POWER SUPPLIES 
Military applications of photovoltaic systems, 4:9949 (CONF- 
770865-) 
MILITARY FACILITIES/ENERGY CONSERVATION 
U.S. Navy energy R and D progress, 1977. Technical report, 
4:10932 (AD-A-053428) 
MILITARY FACILITIES/SOCIO-ECONOMIC FACTORS 
A summary of knowledge of the central and northern California 
coastal zone and offshore areas. Volume III. Socioeconomic 
conditions. Book 1. Final report, 4:11529 (PB-274215) 
MILK/QUANTITATIVE CHEMICAL ANALYSIS 
Milk sampling and analysis program fixed prices contract with 
Lawrence Livermore Laboratory, Livermore, California (Trace 
element content in milk samples in Colorado), 4:11505 (UCRL- 
13898) 
MILK/RADIOACTIVITY 
Physiological studies of environmental pollutants. Final report, 
September i, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
MILL TAILINGS 
See also ORE PROCESSING 
MILL TAILINGS/RADIOACTIVITY 
Gross alpha activity as an estimator of radium-226 activity in soils 
and tailings at an inactive uranium mill tailings site, 4:11509 
(LA-7529-MS) 
MINE HAULAGE/AUTOMATION 
Automatzc coal haulage system in Poland, 4:9532 
MINE HAULAGE/OPTIMIZATION 
Optimization of mine transport system, 4:9527 
MINE HAULAGE/REMOTE CONTROL 
New coal mining technologies, 4:9533 
MINE ROADWAYS/SUPPORTS 
Nomograms for the determination of support systems at junctions: 
longwall face-roadway, 4:9548 
MINERAL OIL 
See LUBRICANTS 
MINERAL WASTES/CHEMICAL ANALYSIS 
Method for measuring the mineralogical variation of spoils from 
British collieries, 4:9502 
MINERALS 
See also BENTONITE 
BERYL 
CLAYS 
CORUNDUM 
FLUORITE 
GARNETS 
MICA 
MULLITE 
URANIUM MINERALS 
MINERALS/AGE ESTIMATION 
Neutron-induction xenon method of determining the age of 
minerals, 4:9753 
MINERALS/CATALYTIC EFFECTS 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
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MINERALS/CHEMICAL ANALYSIS 
Apparatus for determining microquantities of Ar by isotope 
dilution, 4:11606 
MINERALS/INCLUSIONS 
Excess argon in gas-liquid inclusions from minerals and rocks, 
4:11608 


MINERALS/ISOTOPE DATING 
Development and use of nuclear geochronological methods, 
4:11614 
Distribution of excess argon in minerals of basic and ultrabasic 
rocks (Monchegorsk plutonic rock and the massif of the 
gabbronorite-labradorites of the Monche-Chuna-Volch’ikh 
Tundras), 4:11607 
MINERALS/REMOVAL 
Method of removing ash components from high-ash content coals 
(Patent), 4:9401 
MINERALS/SEDIMENTATION 
Influence of precipitated asphaltenes on sedimentation of particles 
in coal liquids, 4:9452 
MINERALS/STRUCTURAL CHEMICAL ANALYSIS 
X-ray structural investigation of the mineral part of low-ash 
Berezovsk coal, 4:9484 
MINERALS/TISSUE DISTRIBUTION 
Comparison of total-body calcium with radiographic and photon 
absorptiometry measurement of appendicular bone mineral 
content (Comparison of findings in patients with primary 
osteoporosis and healthy marathon runners), 4:11550 (BNL- 
24459) 
MINERS/INJURIES 
Mine injuries and worktime, January-March 1978, 4:9572 
MINERS/LUNGS 
Uranium miner lung cancer study. Progress report for period, July 
1, 1977-July 1 1978, 4:11581 (COO-1826-44) 
MINING 
See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/ENVIRONMENTAL IMPACTS 
An assessment of the environmental impact of mining on the 
Continental Shelf, 4:11524 
MINING/HEALTH HAZARDS 
New decision criteria for risk of damage to hearing from noise, 
and their application in the mining industry, 4:9574 
MINING/LEGAL ASPECTS 
Mining-claim recordation and prospecting under the Federal Land 
Policy and Management Act of 1976, 4:10089 (NP-23437) 
MINING/NOISE POLLUTION 
New decision criteria for risk of damage to hearing from noise, 
and their application in the mining industry, 4:9574 
MINING EQUIPMENT 
See also CONVEYORS 
MINING EQUIPMENT/CONTROL SYSTEMS 
AFC and plough control systems will stop and lock units in the 
face, 4:9530 
Mining and drilling control of distance to the coal-shale interface- 
thorium measurement by gamma spectroscopy (Patent), 4:9524 
MINING EQUIPMENT/DESIGN 
Experimental nodule collection vehicle design and testing, 4:11331 
Reliability: register critique (Analysis of projects in member 
countries), 4:9516 (MTCH-RC-004-77) 
MINING EQUIPMENT/ELECTRIC CABLES 
Ac-impedance measurements used to locate faults in mining power 
cables. Report of investigations, 4:11290 (PB-275815) 
MINING EQUIPMENT/ELECTRONIC GUIDANCE 
Evaluation of coal thickness sensors. Final, Phase I report, 4:9512 
(FE-8885-1(Vol.2)) 
MINING EQUIPMENT/MONITORING 
AFC and plough control systems will stop and lock units in the 
face, 4:9530 
MINING EQUIPMENT/PERFORMANCE 
Model tests on continuous line bucket mining system, 4-11329 
MINING EQUIPMENT/RELIABILITY 
Longwall/shortwall mining equipment reliability, maintainability 
and cost effectiveness study, 4:9514 (FE-9012-6) 
Reliability: register critique (Analysis of projects in member 
countries), 4:9516 (MTCH-RC-004-77) 
MINING EQUIPMENT/REMOTE SENSING 
Mining and drilling control of distance to the coal-shale interface- 
thorium measurement by gamma spectroscopy (Patent), 4:9524 
MINING EQUIPMENT/RESEARCH PROGRAMS 
Reliability: register critique (Analysis of projects in member 
countries), 4:9516 (MTCH-RC-004-77) 
MINING EQUIPMENT/SPRAYS 
Effect of water sprays for respirable dust suppression with a 
research continuous-mining machine. Report of investigations, 
1978, 4:9519 (PB-279881) 
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MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS/SPECTRAL REFLECTANCE 

Development of a portable specular reflectometer for field 
measurements of solar mirror materials, 4:10054 (SAND-78- 
1918) 

MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILES/ENVIRONMENTAL IMPACTS 
The use of systems diagrams for environmental impact assessment: 
procedures and application, 4:11535 
MISSISSIPPI/SALT DEPOSITS 

Geologic study: Mississippi Salt Domes. Volume IV, 4:11603 
(TID-28911) 

MISSISSIPPI RIVER/LANDSLIDES 

Explanation of submarine landslide morphology by stability 
analysis and rheological models, 4:11634 

MISSISSIPPI RIVER/MARINE SURVEYS 

Explanation of submarine landslide morphology by stability 
analysis and rheological models, 4:11634 

Submarine landslides in the Mississippi River delta, 4:11633 

MISSOURI/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Joplin 
Quadrangle, 4:9736 (GJBX-100(78)(Vol.2-L)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

MISSOURI/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Joplin 
Quadrangle, 4:9736 (GJBX-100(78)(Vol.2-L)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

MISSOURI/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Joplin 
Quadrangle, 4:9736 (GJBX-100(78)(Vol.2-L)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

MIXED OXIDE FUEL FABRICATION PLANTS/RESEARCH 

PROGRAMS 

Research and development program for selected components of 
mixed oxide fuel fabrication. Quarterly progress report for 
period ending June 30, 1977, 4:9768 (SRO-0945-1) 

MOBILE HOMES/HEAT LOSSES 
Heat loss detection of residential homes (a bibliography with 
abstracts). Report for 1964-March 1978, 4:10893 (NTIS/PS-78/ 
0350) 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODERATORS 

(See also descriptors for specific moderator materials.) 

Moderator structure for the core of a molten salt reactor (Patent), 
4:10288 

MODERATORS/NEUTRON SPECTRA 

Effect of poisoning upon the thermal neutron spectrum and the 

average energy in moderators, 4:10496 
MOISTURE 

See also WATER 
MOISTURE/BIOLOGICAL EFFECTS 

Moisture effects on inactivation and growth of bacteria and fungi 
in sludges, 4:11568 (SAND-78-1304C) 

MOLASSES/FERMENTATION 

Process design and economic studies of alternative fermentation 

methods for the production of ethanol, 4:9903 
MOLDS 

See FUNGI 
MOLDS (CASTING) 

See CASTING MOLDS 
MOLECULAR ORBITAL MODEL 

See MOLECULES 
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MOLECULES/EXCITED STATES 
Structural and dynamic studies of materials possessing high energy 
content. Final report, 1 September 1973-31 October 1977, 
4:11224 (AD-A-052936) 
MOLLUSCS/BIOASSAY 
Hydrocarbons in sediments and benthic organisms from a dredge 
spoil disposal site in RI Sound. Final report, 4:11517 (PB- 
276732) 
MOLLUSCS/BIOLOGICAL EFFECTS 
Chemical effluents in surface waters from nuclear power plants, 
research order Nos. 60-78-040 and 60-78-042. Quarterly progress 
report, 4:11518 (UCID-17744-78-3) 
MOLLUSCS/TEMPERATURE EFFECTS 
Effect of some environmental factors on survival and activity of 
fresh water bivalve Lamellidens corrianus, 4:11565 
MOLTEN METAL-WATER REACTIONS 
Vapour bubble collapse model to describe the fragmentation of 
low-melting materials, 4:10661 (IKE-2-40) 
MOLTEN METAL-WATER REACTIONS/ 
HYDRODYNAMICS 
Liquid-liquid contact in vapor explosion, 4:10636 (ANL/RAS-78- 
37 


MOLTEN SALT REACTORS/AFTER-HEAT 
Reducing fission product activity and afterheat rate in molten salt 
reactors with a circulating fuel, 4:10299 
MOLTEN SALT REACTORS/FISSION PRODUCTS 
Reducing fission product activity and afterheat rate in molten salt 
reactors with a circulating fuel, 4:10299 
MOLTEN SALT REACTORS/MODERATORS 
Moderator structure for the core of a molten salt reactor (Patent), 
4:10288 
MOLTEN SALTS/CORROSIVE EFFECTS 
Compatibility studies of type 316 stainless steel and Hastelloy N in 
KNO3-NaNO2-NaNOs, 4:11070 (DOE/ET-0058-1) 
MOLTEN SALTS/EVALUATION 
Thermal energy storage heat exchanger: molten salt heat 
exchanger design for utility power plants. Final report, July 
1976-July 1977, 4:10159 (N-78-14632) 
MOLYBDENUM/ECOLOGICAL CONCENTRATION 
Elemental content of tissues and excreta of lambs, goats, and kids 
fed white sweet clover growing on fly ash, 4:11506 
MOLYBDENUM/MATERIALS RECOVERY 
Investigation of municipal waste water constituents detrimental to 
froth flotation recovery of copper and molybdenum sulfides. 
Completion report, 4:10962 (PB-282372) 
MOLYBDENUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Exceedingly short quadruple bond involving tungsten and the 
enigma of heteronuclear metal-metal bonds with multiple bond 
character, 4:11135 
Molybdenum iodide cluster anion Mo,I;:*>. A new cluster type 
structurally related to the Mog¢Is** octahedral cluster, 4:11132 
MOLYBDENUM COMPOUNDS/CHEMICAL PREPARATION 
Molybdenum-to-molybdenum triple bond. 5. preparation and 
structure of dimethyltetrakis(dimethylamido)dimolybdenum. 
Technical report, 4:11123 (AD-A-051684) 
MOLYBDENUM COMPOUNDS/MOLECULAR STRUCTURE 
Molybdenum-to-molybdenum triple bond. 5. preparation and 
structure of dimethyltetrakis(dimethylamido)dimolybdenum. 
Technical report, 4:11123 (AD-A-051684) 
MOLYBDENUM IONS/ULTRAVIOLET SPECTRA 
XUV spectra of highly ionised molybdenum, 4:11815 
MONITORING 
See also RADIATION MONITORING 
MONITORING/MATHEMATICAL MODELS 
Evaluation of some alternate models for environmental 
monitoring: working paper No. 37, 4:10820 (NP-23417) 
MONITORING NETWORK 
See MONITORING 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/NEUTRON SPECTRA 
Computer simulation and neutron, heavy-ion and electron 
irradiation correlation, 4:10427 
MONJU REACTOR/PRIMARY COOLANT CIRCUITS 
Water test of the MONJU primary sodium pump mock-up, 
4:10364 (JAPFNR-320) 
MONJU REACTOR/REACTOR COMPONENTS 
Experience on sodium removal from various components, 4:10363 
(JAPFNR-319) 
MONTANA/ECONOMY 
An input-output model of the Montana economy, 4:11531 (PB- 
278832) 


MUON-PROTON INTERACTIONS/INCLUSIVE 


MONTANA/ENERGY SOURCE DEVELOPMENT 

Energy from the west: a progress report of a technology 
assessment of western energy resource development. Executive 
summary, 4:10826 (PB-278848) 

MONTANA/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
MOORINGS/DESIGN 

Comparison of non-metallic ropes with wire rope and chain 
mooring lines for deep water applications, 4:11358 

Hawser system design for single point moorings, 4:11340 

MOTORCYCLES/BIBLIOGRAPHIES 

Motorcycle safety, environmental effects, and performance studies 
(a bibliography with abstracts). Report for 1964-April 1978, 
4:10969 (NTIS/PS-78/0364) 

MOTORCYCLES/ENVIRONMENTAL EFFECTS 

Motorcycle safety, environmental effects, and performance studies 
(a bibliography with abstracts). Report for 1964-April 1978, 
4:10969 (NTIS/PS-78/0364) 

MOTORCYCLES/FUEL CONSUMPTION 

Motorcycle safety, environmental effects, and performance studies 
(a bibliography with abstracts). Report for 1964-April 1978, 
4:10969 (NTIS/PS-78/0364) 

MOTORCYCLES/SAFETY 

Motorcycle safety, environmental effects, and performance studies 
(a bibliography with abstracts). Report for 1964-April 1978, 
4:10969 (NTIS/PS-78/0364) 

MOTORCYCLES/SPARK IGNITION ENGINES 

Development of wire-explosion-spray coated cylinders for 

motorcycle engines, 4:10975 
MOTORS/PERFORMANCE TESTING 

Program to develop improved downhole drilling motors. Semi- 

annual report, 4:10113 (TID-28687) 
MOUND LABORATORY/MANPOWER 
Successful plan for integrating manpower resources with plant 
project requirements, 4:10817 
MR-2 MOSCOW REACTOR 
See RPT REACTOR 
MUELHEIM-KAERLICH REACTOR/CONTAINMENT SHELLS 

Full-pressure containment for the Muelheim-Kaerlich power 

plant, 4:10718 
MUELHEIM-KAERLICH REACTOR/STEAM GENERATORS 
BBR pressurized water reactor with straight-line pipe steam 
generator (1), 4:10258 
MULLITE/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of mullite, 4:11129 
MULTINATIONAL ENTERPRISES/RESOURCE 

DEVELOPMENT 

Multinational corporations and economic nationalism: conflict 
over resource development in Canada, 4:10818 

MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 

Incinerations studies. Volume 2. 1975-March 1978 (citations from 
the NTIS data base). Report for 1975 - March 1978, 4:10941 
(NTIS/PS-78/0366) 

Incineration studies. Volume 2. 1975-March 1978 (citations from 
the Engineering Index data base). Report for 1975 - March 1978, 
4:10942 (NTIS/PS-78/0367) 

MUNICIPAL WASTES/RECYCLING 

Market analysis of recovered materials and energy from solid 
waste. Executive summary, 4:10959 (PB-277143) 

Recycling-idealistic or an economic solution, 4:10963 

Resource recovery options for Durham, North Carolina. Final 
report, 4:10960 (PB-278685) 

MUNICIPAL WASTES/WASTE DISPOSAL 

Report of workshop on conservation and recycling (From joint 

NAE-NAS symposium on materials), 4:10835 
MUNICIPAL WASTES/WASTE PROCESSING 

Advanced methods for the treatment of domestic sewage, 4:10958 
(CONF-7810108-1) 

Investigation of municipal waste water constituents detrimental to 
froth flotation recovery of copper and molybdenum sulfides. 
Completion report, 4:10962 (PB-282372) 

MUNICIPAL WASTES/WASTE WATER 

Municipal sludge agricultural utilization practices - an 
environmental assessment. Volume II. Final report, 4:10961 
(PB-279357) 

MUON-PROTON INTERACTIONS/FINAL-STATE 

INTERACTIONS 

Muon: electron final states in neutrino interactions (v/sub p/ + p 

»>p + e + anything, cross section, ratio to charged-current 
events), 4:11718 (COO-1195-413) 
MUON-PROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Muon: electron final states in neutrino interactions (v/sub p/ + p 
— p + e + anything, cross section, ratio to charged-current 
events), 4:11718 (COO-1195-413) 





MUSCOVITE/ISOTOPE RATIO 


MUSCOVITE/ISOTOPE RATIO 
Measuring the isotopic composition of calcium, 4:11605 
MUSSELS 
See MOLLUSCS 
MUTAGEN SCREENING 
Integrated chemical and biological testing of synthetic oils and 
effluents. Part I. Short-term mutagenicity testing, 4:11475 
(CONF-780903-3) 
MUTAGEN SCREENING/MIXTURES 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
MUTAGENESIS/SYNERGISM 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
MUTAGENS 
See also EMS 
METHYL METHANESULFONATE 
Mutagenic effectiveness and efficiency of sodium azide versus 
ethyl methanesulfonate in maize: induction of somatic mutations 
at the ygo locus by treatment of seeds differing in metabolic 
state and cell population, 4:11545 
MUTAGENS/GENETIC EFFECTS 
Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 
MX DEVICES 
See MFTF DEVICES 


NAPHTHA/DESULFURIZATION ° 
Parallel hydrodesulfurization of naphtha and distillate streams 
with passage of distillate overhead as reflux to the naphtha 
distillation zone (Patent), 4:9613 
NAPHTHA/STEAM REFORMER PROCESSES 
Low-temperature steam reforming process for hydrocarbons 
(Patent), 4:9885 
NAPHTHALENE/CHEMICAL PREPARATION 
Process for obtaining sulfur free pure naphthalene from 
bituminous coal tar and thionaphthene as a by-product (Patent), 
4:9470 
NAPHTHENES 
See CYCLOALKANES 
NAPHTHOLS/SPECTROPHOTOMETRY 
Determination of adulterants used in lubricating oils in accordance 
with the law of August 12, 1977, 4:9627 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NARORA-1 REACTOR/CALANDRIAS 
Role of welding in nuclear component fabrication, 4:10314 
NARORA-2 REACTOR/CALANDRIAS 
Role of welding in nuclear component fabrication, 4:10314 
NATIONAL BUREAU OF STANDARDS 
See US NBS 
NATIONAL ENERGY PLAN/ENERGY CONSERVATION 
Can we save energy by taxing it, 4:10854 
NATIONAL ENVIRONMENTAL POLICY ACT 
Negotiated development: a breakthrough in environmental 
controversies, 4:11501 
NATIONAL GOVERNMENT/MANUALS 
Bibliography of manuals and handbooks from natural resource 
agencies, 4:10815 (PB-279079) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/CHARGES 
I have to burn coal, now what, 4:9567 (CONF-780485-5) 
NATURAL GAS/MATURATION 
Natural gas occurrence related to regional thermal rank of organic 
matter (maturity) in Devonian rocks of the Appalachian basin, 
4:9665 (METC/SP-78/6(Vol.1)) 
NATURAL GAS/MEETINGS 
Second Eastern Gas Shales symposium: preprints, 4:9662 (METC/ 
SP-78/6(Vol.1)) 
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NATURAL GAS/PRODUCTION 
Structural parameters that influence Devonian shale gas 
production in West Virginia and eastern Kentucky: a summary 
of progress for 1977-1978, 4:9669 (METC/SP-78/6(Vol.1)) 
NATURAL GAS/RECOVERY 
Method for increasing the recovery of natural gas from a geo- 
pressured aquifer (Patent), 4:9679 
NATURAL GAS/RESERVES 
Energy environment-1, 4:10825 
Preparation of petroleum and gas deposits for calculation of the 
reserves and development (Monograph in Russian), 4:9578 
NATURAL GAS/STORAGE FACILITIES 
Design and construction of a seawater supply and brine discharge 
system for the hornsea salt cavity installation, 4:9694 
NATURAL GAS/TRANSPORT 
Role of transportation in the effective use of hydrocarbons, 4:9549 
(CONF-7608 122-) 
NATURAL GAS/UNDERGROUND STORAGE 
Design and construction of a seawater supply and brine discharge 
system for the hornsea salt cavity installation, 4:9694 
NATURAL GAS DEPOSITS 
Mineral deposits of the deep-ocean floor, 4:11673 
NATURAL GAS DEPOSITS/EXPLORATION 
Brallier Formation: Upper Devonian turbidite slope facies of the 
central and southern Appalachians, 4:9663 (METC/SP-78/ 
6(Vol.1)) 
Eastern Kentucky gas field: structural-stratigraphic cross sections 
and potential patterns, 4:9666 (METC/SP-78/6(Vol.1)) 
Exploration parameters derived from historical Devonian shale 
production in western West Virginia, 4:9670 (METC/SP-78/ 
6(Vol.1)) 
Lithofacial peculiarities of rocks and variations of the thicknesses 
of the NKP formation (VIIIth horizon) of the productive series 
of the NW part of the Baku Archipelago, 4:9674 
Methods of paleotectonic investigation in exploration for 
petroleum and gas (Book in Russian), 4:9585 
Possibilities of seismic prospecting for nonanticlinal oil and gas 
traps, 4:9582 
Seismic attribute measurements in offshore production, 4:9595 
NATURAL GAS DEPOSITS/GEOLOGIC STRUCTURES 
Division of black Ohio Shale in eastern Kentucky (Three Lick 
Bed), 4:9671 
NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 
Investigation of hydraulic fracturing technology in the Devonian 
Shale, 4:9686 (METC/SP-78/6(Vol.1)) 
NATURAL GAS DEPOSITS/PROSPECTING 
Determination of conditional values of parameters of loose sandy- 
clayey reservoirs, 4:9675 
Geochemical criteria for evaluating conditions of formation of 
natural gas liquid accumulations, 4:9672 
NATURAL GAS DEPOSITS/SAMPLING 
Methodical aspects of studying H2S dissolved in water, 4:9673 
NATURAL GAS FIELDS/PRODUCTIVITY 
Trend analysis of gas production in the Cottageville field, 4:9678 
(METC/SP-78/6(Vol.1)) 
NATURAL GAS INDUSTRY 
Impact of gas from the north, 4:9681 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
NATURAL GAS LIQUIDS/PROCESSING 
Cryogenic natural gas processing, 4:9676 (CONF-7608122-) 
NATURAL GAS LIQUIDS/PRODUCTION 
World's first offshore NGL facility, 4:9680 
NATURAL GAS LIQUIDS/SUPPLY AND DEMAND 
Monthly energy review, 4:10863 
NATURAL GAS PROCESSING PLANTS/ABSORPTION 
REFRIGERATION CYCLE 
Ammonia absorption refrigeration process for low grade waste 
heat recovery, 4:9677 (CONF-7608122-) 
NATURAL GAS PROCESSING PLANTS/FLOWSHEETS 
Cryogenic natural gas processing, 4:9676 (CONF-7608122-) 
NATURAL GAS WELLS 
See also WELLHEADS 
NATURAL GAS WELLS/EXPLOSIVE STIMULATION 
Gas Stimulation Mapping and Characterization Program, 4:9689 
(METC/SP-78/6(Vol.1)) 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Gas Stimulation Mapping and Characterization Program, 4:9689 
(METC/SP-78/6(Vol.1)) 
Hydraulic fracture modeling for the Eastern Gas Shales Program, 
4:9688 (METC/SP-78/6(Vol.1)) 
LLL gas stimulation program. Quarterly progress report, April- 
June 1978, 4:9690 (UCRL-50036-78-2) 
NATURAL GAS WELLS/SITE SELECTION 
Preliminary archaeological survey of proposed gas well locations 
in Green Township (Scioto County) and Elizabeth Township 
(Lawrence County) Ohio, 4:9685 (MLM-2501) 





MARCH 15, 1979 


NATURAL GAS WELLS/WELL DRILLING 

Preliminary archaeological survey of proposed gas well locations 
in Green Township (Scioto County) and Elizabeth Township 
(Lawrence County) Ohio, 4:9685 (MLM-2501) 

NATURAL GAS WELLS/WELL STIMULATION 

Investigation of hydraulic fracturing technology in the Devonian 
Shale, 4:9686 (METC/SP-78/6(Vol.1)) 

Rationale for shale well stimulation, 4:9687 (METC/SP-78/ 
6(Vol.1)) 

NAVIER-STOKES EQUATION/NUMERICAL SOLUTION 

Comparison of various mixed-interpolation finite elements in the 
velocity-pressure formulation of the Navier-Stokes equations, 
4:11265 

NAVIGATIONAL INSTRUMENTS/CALIBRATION 

Transponder array survey method using a combined short- 
baseline/long-baseline acoustic position reference system, 
4:11299 

NAVIGATIONAL INSTRUMENTS/DESIGN 

Integrated deep water navigation system, 4:11316 

Super short baseline hydroacoustic navigation system, 4:11318 
NAVIGATIONAL INSTRUMENTS/OPTIMIZATION 

Hybrid simulation approach to cost effective design, checkout, 
and optimization of dynamic positioning systems, 4:11301 

NAVIGATIONAL INSTRUMENTS/PERFORMANCE 

Integrated deep water navigation system, 4:11316 

Performance analysis of an integrated navigation system for 
tankers transporting Alaskan oil, 4:9648 

Super short baseline hydroacoustic navigation system, 4:11318 

NAVIGATIONAL INSTRUMENTS/SIMULATION 

Hybrid simulation approach to cost effective design, checkout, 

and optimization of dynamic positioning systems, 4:11301 
NEBRASKA/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Broken 
Bow Quadrangle, 4:9729 (GJBX-100(78)(2-C)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Sioux City 
Quadrangle, 4:9731 (GJBX-100(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Grand 
Island Quadrangle, 4:9732 (GJBX-100(78)(Vol.2-D)) 

NEBRASKA/INSOLATION 


Solar Photovoltaic Field Tests and Applications Project. Monthly 


report, 1 October-31 October 1977, 4:9956 (COO-4094-15) 
NEBRASKA/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Broken 
Bow Quadrangle, 4:9729 (GJBX-100(78)(2-C)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX- 100(78)(Vol. 1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Sioux City 
Quadrangle, 4:9731 (GJBX-100(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Grand 
Island Quadrangle, 4:9732 (GJBX-100(78)(Vol.2-D)) 

NEBRASKA/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Broken 
Bow Quadrangle, 4:9729 (GJBX-100(78)(2-C)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Sioux City 
Quadrangle, 4:9731 (GJBX-100(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Grand 
Island Quadrangle, 4:9732 (GJBX-100(78)(Vol.2-D)) 

NEBRASKA/WATER RESOURCES 

Water resources research in Nebraska. Fourth edition, 4:10827 

(PB-279044) 
NEODYMIUM/ION EXCHANGE 

Separation of uranium, plutonium and neodymium on a single 
cation exchange column for mass-spectrometric burn-up 
determinations of uranium/plutonium-carbide fuel elements, 
4:11122 

NEODYMIUM LASERS/EMISSION SPECTRA 

Quality factor and spectral characteristics of laser generation with 

two-dimensional beam movement in the resonator, 4:11248 
NEODYMIUM LASERS/FOCUSING 

Small-scale self-focusing effects in a high power glass laser 

amplifier, 4:11240 


NEUTRON DIFFUSION EQUATION/NUMERICAL 


NEON 20 REACTIONS/INCLUSIVE INTERACTIONS 
Central collisions of relativistic nuclei (Cross sections, partial data 
analysis, yield 250 MeV/nucleon to 2.1 GeV/nucleon), 4:11733 
(LBL-7762) 
NEON 20 REACTIONS/POTENTIAL SCATTERING 
Central collisions of relativistic nuclei (Cross sections, partial data 
analysis, yield 250 MeV /nucleon to 2.1 GeV/nucleon), 4:11733 
(LBL-7762) 
NEOPLASMS 
See also LEUKEMIA 
NEOPLASMS/INVENTORIES 
Uranium miner lung cancer study. Progress report for period, July 
1, 1977-July 1 1978, 4:11581 (COO-1826-44) 
NEOPLASMS/RADIOINDUCTION 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
Uranium miner lung cancer study. Progress report for period, July 
1, 1977-July 1 1978, 4:11581 (COO-1826-44) 
NEOPLASMS/RADIOTHERAPY 
Radiotherapeutic agents and techniques. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975 (173 
abstracts), 4:11573 (NTIS/PS-78/0458) 
Radiotherapeutic agents and techniques. Volume 2. 1976-April, 
1978 (a bibliography with abstracts). Report for 1976-April 1978 
(95 abstracts), 4:11574 (NTIS/PS-78/0459) 
NEOPRENE/PHYSICAL RADIATION EFFECTS 
Model for combined environment accelerated aging applied to a 
neoprene cable jacketing material, 4:10514 (SAND-78-0559C) 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NETWORK ANALYSIS/COMPUTER CALCULATIONS 
EDP network analysis for electronics in nuclear radiation 
environment, 4:11444 (N-78-18899) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUPOTZ-1 REACTOR/CONSTRUCTION 
Construction of the Neupotz reactor postponed for two years, 
4:10262 
NEUPOTZ-1 REACTOR/SITE SELECTION 
Publication concerning the project of the Rheinisch- 
Westfaelisches Elektrizitaetswerk A.G., Essen, and the 
Pfalzwerke A.G., Ludwigshafen (7KRP”) to erect and to 
operate within the bounds of Neupotz in the rural district of 
Germersheim, southern Palatinate, a nuclear power plant. 
Dated April 25th, 1978, 4:10255 
NEUPOTZ-2 REACTOR/SITE SELECTION 
Publication concerning the project of the Rheinisch- 
Westfaelisches Elektrizitaetswerk A.G., Essen, and the 
Pfalzwerke A.G., Ludwigshafen (7KRP7”) to erect and to 
operate within the bounds of Neupotz in the rural district of 
Germersheim, southern Palatinate, a nuclear power plant. 
Dated April 25th, 1978, 4:10255 
NEUTRAL ATOM BEAM INJECTION/GUIDING-CENTER 
APPROXIMATION 
Guiding center simulations of strong ion beams with applications 
to the counterstreaming ion torus, 4:11767 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES/EFFICIENCY 
Preliminary experiments on energy recovery on a neutral beam 
injector, 4:11932 (EUR-CEA-FC-900(rev.)) 
NEUTRAL BEAM SOURCES/OPTIMIZATION 
Analytical and numerical analysis of energy recovery systems for 
neutral beam injectors, 4:11931 (EUR-CEA-FC-899) 
NEUTRON ABSORBERS 
Development of absorber materials for fast breeders, 4:10570 
NEUTRON ACTIVATION ANALYZERS 
Portable active neutron interrogation system for light-water 
reactor fuel assemblies, 4:10204 (LA-7528-M) 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
Instrument for nuclear reactor (Patent), 4:10221 
Neutron detector device for nuclear reactors (Patent; BWR type 
reactors), 4:10223 
NEUTRON DIFFRACTOMETERS/DATA ACQUISITION 
SYSTEMS 
Application node system image manager subsystem within a 
distributed function laboratory computer system, 4:11448 (BNL- 
25005) 
NEUTRON DIFFUSION EQUATION 
Use of exterior differential forms to express the time dependent 
diffusion equation in any orthogonal coordinate system, 4:11911 
NEUTRON DIFFUSION EQUATION/NUMERICAL 
SOLUTION 
Application of the symmetric SOR and the symmetric SIP 
methods for the numerical solution of the neutron diffusion 
equation, 4:10488 





NEUTRON LOGGING/DATA ANALYSIS 


NEUTRON LOGGING/DATA ANALYSIS 
Density-neutron crossplot analysis for shaly gas sands using hand- 
carried calculators, 4:11452 
Use and validity of pulsed neutron surveys in currently drilling 
tests, 4:9579 
NEUTRON RADIOGRAPHY/EQUIPMENT 
High-resolution radiography by means of a hodoscope (Patent), 
4:11272 
NEUTRON RADIOGRAPHY/TECHNOLOGY ASSESSMENT 
Non-destructive evaluation of materials with cold neutron beams, 
4:11271 (AD-A-053073) 
NEUTRON REACTIONS/CAPTURE 
Improved resonance formulas for cross sections of fissile elements, 
4:11734 


NEUTRON REACTIONS/PRECOMPOUND-NUCLEUS 

EMISSION 

Analysis of neutrons emitted from 14 MeV neutrons induced 
reactions (ALICE code, global fitting parameters, Blann 
model), 4:11737 (BNL-NCS-24858) 

NEUTRON REACTIONS/SCATTERING 
Improved resonance formulas for cross sections of fissile elements, 
4:11734 
NEUTRON REACTIONS/THERMAL FISSION 
Absolute thermal fission yields for 7°°U, 4:11735 (ICP-1142) 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Improved resonance formulas for cross sections of fissile elements, 
4:11734 
NEUTRON REFLECTORS 
Nuclear reactor (Patent), 4:10304 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/FABRICATION 

Pulse neutron generator and control circuits (For uranium logging 

probe), 4:9853 (GEPP-249B) 
NEUTRON SOURCES/OPERATION 

Pulse neutron generator and control circuits (For uranium logging 

probe), 4:9853 (GEPP-249B) 
NEUTRON SPECTROMETERS 

Neutron spectra measurements in the SEG-1 assembly by means 

of a ®Li spectrometer, 4:10616 
NEUTRON SPECTROMETERS/PERFORMANCE 

Study of neutron spectra in the BFS-28, BFS-30, BFS-33 fast 
critical assemblies using CINI and FEI spectrometers with 
proportional counters of recoil protons, 4:11433 (FEI-698) 

NEUTRON TRANSPORT THEORY/COMPUTER CODES 

RCPO1: a Monte Carlo program for solving neutron and photon 
transport problems in three-dimensional geometry with detailed 
energy description (LWBR development program), 4:11740 
(WAPD-TM-1267) 

NEUTRONS 
See also FISSION NEUTRONS 
NEUTRONS/DIAGNOSTIC USES 

Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974-1976 (246 
abstracts), 4:11552 (NTIS/PS-78/0456) 

Radiodiagnostic agents and techniques. Volume 3. 1977-April, 
1978 (a bibliography with abstracts). Report for 1977-April 1978 
(128 abstracts), 4:11553 (NTIS/PS-78/0457) 

NEVADA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
report for Kingman NTMS Quadrangle, Arizona, California, 
and Nevada, 4:9744 (UCRL-52549) 

NEVADA/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
NEVADA/GEOTHERMAL FIELDS 

Audio-magnetotelluric station location map and data log for 
Double Hot Springs Known Geothermal Resources Area, 
4:10076 

Audio-magnetotelluric data log and station location map for 
Gerlach Northwest Known Geothermal Resource Area, 
Nevada, 4:10075 

Principal facts for a gravity survey of Baltazor Known 
Geothermal Resource Area, Nevada, 4:10074 

NEVADA/GRAVITY SURVEYS 

Principal facts for a gravity survey of Baltazor Known 

Geothermal Resource Area, Nevada, 4:10074 
NEVADA/MAGNETOTELLURIC SURVEYS 

Audio-magnetotelluric data log and station location map for 
Gerlach Northwest Known Geothermal Resource Area, 
Nevada, 4:10075 

NEW JERSEY/AIR POLLUTION 

Regional Baseline Station, Chester, New Jersey, 4:11476 (EML- 

347 


) 
NEW JERSEY/PETROLEUM INDUSTRY 
Production of the petroleum industry and regional demand in the 
Delaware Estuary region. Staff report, 4:9632 (PB-277916) 
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NEW MEXICO/ENERGY SOURCE DEVELOPMENT 
Energy from the west: a progress report of a technology 
assessment of western energy resource development. Executive 
summary, 4:10826 (PB-278848) 
NEW MEXICO/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
NEW MEXICO/URANIUM DEPOSITS 
Geologic map of Grants uranium region, 4:9719 
NEW YORK 
See also NEW YORK CITY 
NEW YORK/BLACK SHALES 
Thickness, extent of and gas occurrences in Upper and Middle 
Devonian black shales of New York, 4:9667 (METC/SP-78/ 
6(Vol.1)) 
NEW YORK/NATURAL GAS DEPOSITS 
Thickness, extent of and gas occurrences in Upper and Middle 
Devonian black shales of New York, 4:9667 (METC/SP-78/ 
6(Vol.1)) 
NEW YORK/PUBLIC HEALTH 
Summary of selected health statistics for counties with nuclear 
facilities, New York State excluding New York City, 1960-1975, 
4:11576 (PB-278451) 
NEW YORK CITY/BLACKOUTS 
Impact assessment of the 1977 New York City blackout. Final 
report, 4:10865 (HCP/T5103-01) 
NEW ZEALAND/AUTOMOTIVE FUELS 
Methanol-gasoline blends as motor fuel, 4:9900 (CONF-7608122-) 
NEW ZEALAND/RESOURCE DEVELOPMENT 
Materials supply and demand problems and related near- and long- 
term issues as seen by relatively developed resource-rich 
nations, 4:10832 
NICKEL/ABSORPTION SPECTROSCOPY 
Correction of spectral overlap interference by Zeeman Atomic 
Absorption Spectrometry, 4:11119 
NICKEL/CATALYTIC EFFECTS 
Application of a diffusion limiting model to a tube-wall 
methanation reactor, 4:9441 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
NICKEL/CHARGED-PARTICLE TRANSPORT 
Injecting irradiation samples with a uniform concentration of 
helium using curium-244 (Prior to damage-producing 
bombardment), 4:11086 
NICKEL/ELECTRONIC STRUCTURE 
Cluster approach to a single hydrogen atom in a nickel crystal, 
4:11058 
NICKEL/ION IMPLANTATION 
Injecting irradiation samples with a uniform concentration of 
helium using curium-244 (Prior to damage-producing 
bombardment), 4:11086 
NICKEL/PHYSICAL RADIATION EFFECTS 
Irradiation under stress and the resulting microstructure, 4:10413 
Point defect interactions and growth of dislocation loops, 4:11094 
NICKEL/RADIATION SCATTERING ANALYSIS 
Bulk analysis for copper and nickel in ores using gamma-ray 
resonance scattering, 4:11116 
NICKEL/SELF-DIFFUSION 
Atomic jump processes in self-diffusion, 4:11052 
NICKEL/SORPTIVE PROPERTIES 
Chemical diffusion on solid surfaces. Annual progress report (H in 
Ni; Ag in sapphire), 4:11042 (COO-4220-2) 
NICKEL/SWELLING 
Comparison of the swelling produced in nickel by neutron 
irradiation and by ion bombardment, 4:10404 
NICKEL/VACANCIES 
Atomic jump processes in self-diffusion, 4:11052 
Quenching experiments in high purity Ni, 4:11027 
NICKEL ALLOYS 
See also ALLOY-A-286 
CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CORROSION 
Investigating localized corrosion and sputtering feasibility of 
amorphous chromium-containing alloys. Interim technical 
report, | May 1977-30 April 1978, 4:11067 (AD-A-053581) 
NICKEL ALLOYS/CREEP 
Influence of alloying on the irradiation creep of nickel, 4:10412 
NICKEL ALLOYS/DEPOSITION 
Thermal barrier coating system (Patent; NiCrAlY and ZrO2-Y2Os 
or ZrOz-MgO), 4:11097 
NICKEL ALLOYS/MICROSTRUCTURE 
Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 
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NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Fundamental aspects of the evolution of, and phase changes in, 
metals and alloys under irradiation, 4:10428 
NICKEL ALLOYS/SWELLING 
Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 
Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys, 4:10424 
Effects of irradiation on swelling and microstructural stability of 
precipitation strengthened alloys, 4:10422 
Influence of fast diffusing substitutional elements on the swelling 
behaviour of Ni- and Cu-alloys, 4:10410 
NICKEL ALLOYS/TENSILE PROPERTIES 
Development of alloys with long-range order, 4:11083 (DOE/ET- 
0058-1) 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation damages in constructional steels and high-nickel alloys 
irradiated with neutrons, 4:10425 
NICKEL BASE ALLOYS/SWELLING 
Influence of alloy constitution on the swelling of austenitic 
stainless steels and nickel based alloys, 4:10414 
NICKEL ORES/CHEMICAL ANALYSIS 
Bulk analysis for copper and nickel in ores using gamma-ray 
resonance scattering, 4:11116 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/PHYSICAL RADIATION 
EFFECTS 
Comparison of the irradiation effects on swelling and 
microstructure in commercial alloy A-286 and a simple Fe-25 
Ni-15Cr gamma prime hardened alloy, 4:10409 
NICOTIANA/PLANT BREEDING 
Plant selection and the control of metabolism. The point of view 
of the geneticist, 4:9972 (CONF-7705123-) 
NIMONIC PE16/MICROSTRUCTURE 
Microstructure of nimonic PE-16 irradiated to produce high 
helium contents, 4:11080 (DOE/ET-0058-1) 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
Microstructure of nimonic PE-16 irradiated to produce high 
helium contents, 4:11080 (DOE/ET-0058-1) 
Post-irradiation mechanical properties of AISI type 316 steel and 
Nimonic PE16 alloy, 4:10394 
NIMONIC PE16/SWELLING 
Void swelling and microstructural changes in fuel pin cladding 
and unstressed specimens irradiated in DFR, 4:10415 
NIOBIUM/REVIEWS 
Columbium. Mineral commodity profile report, 4:11002 (PB- 
278579) 
NIOBIUM/TENSILE PROPERTIES 
Plastic instability in neutron-irradiated niobium alloys, 4:11082 
(DOE/ET-0058-1) 
NIOBIUM/VACANCIES 
High temperature positron annihilation experiments in bcc metals, 
4:11011 
NIOBIUM ALLOYS 
See also INCONEL 600 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/EXTRUSION 
Hydrostatic extrusion. Final report, 4:11004 (AD-A-052056) 
NIOBIUM BASE ALLOYS/COST 
Economic impact of using refractory metals for fusion reactors, 
4:11954 (DOE/ET-0058-1) 
NIOBIUM BASE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Electronic instability and change of crystalline phase in 
compounds of the V3Si type at low temperature, 4:11105 (N-78- 


18953) 
NIOBIUM BASE ALLOYS/MATERIALS TESTING 
Mechanical property testing of path C alloys in unirradiated 
condition, 4:11035 (DOE/ET-0058-1) 
NIOBIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Mechanical property testing of path C alloys in unirradiated 
condition, 4:11035 (DOE/ET-0058-1) 
NIOBIUM BASE ALLOYS/TENSILE PROPERTIES 
Plastic instability in neutron-irradiated niobium alloys, 4:11082 
(DOE/ET-0058-1) 
NITRIC ACID/CHEMICAL REACTIONS 
Interactions of hydrazine, ferrous sulfamate, sodium nitrite, and 
nitric acid in nuclear fuel processing solutions, 4:9771 
NITRIDES/CHEMICAL BONDS 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
NITRIDES/CRYSTAL STRUCTURE 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 


NONLINEAR PROGRAMMING/ALGORITHMS 


NITRIDES/PHYSICAL PROPERTIES 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
NITROBENZENE/ELECTRONIC STRUCTURE 
Photochemistry of weakly bound Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 
NITROBENZENE/PHOTOCHEMISTRY 
Photochemistry of weakly bound’Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 
NITROBENZENE/REDOX REACTIONS 
Charge separation in photoinitiated electron transfer reactions 
induced by a polyelectrolyte, 4:11168 
NITROGEN/ADSORPTION 
Alterations of the specific surface of cokes at high pressure, 4:9396 
NITROGEN/BOILING 
Experimental investigation of heat transfer with boiling of 
nitrogen and helium in tubes, 4:11263 
NITROGEN/ELECTRON TRANSFER 
Trapped ion cyclotron resonance studies of symmetric electron- 
and proton-transfer reactions, 4:11162 
NITROGEN/HEAT TRANSFER 
Experimental investigation of heat transfer with boiling of 
nitrogen and helium in tubes, 4:11263 
NITROGEN/REMOVAL 
Catalytic hydrodenitrogenation of basic and non-basic nitrogen 
compounds in athabasca bitumen distillates, 4:9712 
Denitrogenation of syncrude (Patent), 4:9711 
Reaction of fluorine gas with coal and the aromaticity of coal, 
4:9489 
NITROGEN 14 REACTIONS/SPALLATION 
Contribution to the study of the nuclear interactions, mean free- 
path and fragmentation of the M-group (6< =Z< =9) cosmic 
heavy ions by the study of high energy carbon '°C, nitrogen 
14N and oxygen '*O (0.25, 1.05 and 2.1 GeV/nucleon 
accelerated at the Lawrence Berkeley Laboratory), 4:11675 
(CRN-HE-76-25) 
NITROGEN COMPOUNDS/REMOVAL 
Survey of processes for high temperature-high pressure gas 
purification (52 references), 4:9399 (ORNL/TM-6178) 
NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Stimulation of DNA synthesis in lungs of hamsters tolerant to 
nitrogen dioxide (Development of tolerance to lethol doses of 
NO: does not protect against cytotoxic effects on lung cell 
populations), 4:11588 
NITROGEN DIOXIDE/TOXICITY 
Stimulation of DNA synthesis in lungs of hamsters tolerant to 
nitrogen dioxide (Development of tolerance to lethol doses of 
NO)» does not protect against cytotoxic effects on lung cell 
populations), 4:11588 
NITROGEN FIXATION/GENETIC CONTROL 
Nitrogenase and the genetics of nitrogen fixation, 4:9984 (CONF- 
7705123-) 
NITROGEN FIXATION/SYMBIOSIS 
Associative nitrogen-fixing symbiosis, 4:9983 (CONF-7705123-) 
NITROGEN OXIDES 
See also NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION CONTROL 
Standards support and environmental impact statement. Volume 2. 
Promulgated standards of performance for lignite-fired steam 
generators, 4:10166 (PB-279008) 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Aerodynamic and diluent effects on the emission of nitrogen 
oxides from hydrocarbon diffusion flames, 4:11184 
NITROGEN OXIDES/MUTAGEN SCREENING 
Integrated chemical and biological testing of synthetic oils and 
effluents. Part I. Short-term mutagenicity testing, 4:11475 
(CONF-780903-3) 
NITROGEN OXIDES/REMOVAL 
No/sub x/ abatement for stationary sources in Japan. Final report 
March 1976-August 1977, 4:11482 (PB-276948) 
Support studies in fluidized-bed combustion. Quarterly report, 
January-March 1978, 4:9557 (ANL/CEN/FE-78-3) 
NITROSO COMPOUNDS/MUTAGENESIS 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
NOBLE GASES 
See RARE GASES 
NOK-1 REACTOR 
See BEZNAU-1 REACTOR 
NONLINEAR PROGRAMMING/ALGORITHMS 
Test problems for constrained nonlinear mathematical 
programming algorithms, 4:11971 (ANL-AMD-TM-320) 





NON-PROLIFERATION TREATY/LAWS 


NON-PROLIFERATION TREATY/LAWS 
Major elements of the Nuclear Non-Proliferation Act of 1978, 


4:9851 
NORTH DAKOTA 
Federally sponsored energy research in the Northern Great 
Plains, North Dakota, fiscal year 1976. Summary report, 4:10839 
(PB-278132) 
NORTH DAKOTA/COAL MINING 
Energy coordinator position, state of North Dakota, 4:10862 (PB- 
276597) 
NORTH DAKOTA/ENERGY SOURCE DEVELOPMENT 
Energy from the west: a progress report of a technology 
assessment of western energy resource development. Executive 
summary, 4:10826 (PB-278848) 
REAP Economic Demographic Model: technical description. 
Final report, 4:10813 (PB-278720) 
NORTH SEA/OFFSHORE OPERATIONS 
Design, fabrication and installation of the ninian field southern 
platform, 4:11334 
Heavy lift monitoring and prediction in the construction of north 
sea platforms, 4:11333 
Upending control system for the Ninian Field southern platform, 
4:11335 
NORTH SEA/OFFSHORE PLATFORMS 
Implosion strength of cylindrical concrete shells: a comparison of 
theoretical and experimental results, 4:11314 
Strength of large diameter grouted connections, 4:11312 
NORTH SEA/STORMS 
Variations of waves and currents in storms in the North Sea, 
4:11667 
NORTH SEA/UNDERWATER FACILITIES 
Design and model testing of large submersible work system, 
4:11360 
NORTH SEA/WATER WAVES 
Variations of waves and currents in storms in the North Sea, 
4:11667 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA SCOTIA/GEOLOGICAL SURVEYS 
Base metal and uranium distribution along the Windsor-Horton 
contact, central Cape Breton Island, Nova Scotia, 4:9749 
NOVA SCOTIA/URANIUM DEPOSITS 
Base metal and uranium distribution along the Windsor-Horton 
contact, central Cape Breton Island, Nova Scotia, 4:9749 
NOVO VORONEZH-1 REACTOR 
See WWER-1 REACTOR 
NOVO VORONEZH-2 REACTOR 
See WWER-2 REACTOR 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOVO VORONEZH-4 REACTOR 
See WWER-4 REACTOR 
NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NOZZLES/EVALUATION 
Light scattering technique for determining droplet size 
distributions in two-phase liquid-dominated nozzle jets, 4:10110 
(UCRL-79647) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
MSH reduction factors for ZTM limits, 4:10630 (UNI-NUSAR- 
295(Rev.1)) 
NUCLEAR DATA COLLECTIONS 
Report on the First Version of Japanese Evaluated Nuclear Data 
Library, JENDL-1, 4:11729 
NUCLEAR DATA COLLECTIONS/ACCURACY 
Spatial distribution measurements of fission neutrons in water as 
an oxygen data test, 4:11741 
NUCLEAR ENERGY/GOVERNMENT POLICIES 
Nuclear policy, 4:10845 
NUCLEAR ENERGY/INFORMATION SYSTEMS 
Machine-produced list of journals in the Basic Library of the 
Czechoslovak Atomic Energy Commission in the Nuclear 
Research Institute, 4:10192 
NUCLEAR ENERGY/PLANNING 
Comments on energy policy in the European Communities, 
4:10352 
Energy policy in the United States, 4:10185 
NUCLEAR ENGINEERING 
Activity report, 1975, 4:10477 (RRC-19) 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Vela network evaluation and automatic processing research. 
Quarterly report No. 5, 1 October-31 December 1977, 4:11471 
(AD-A-052872) 
NUCLEAR EXPLOSIONS 
See also THERMONUCLEAR EXPLOSIONS 
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UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/DATA COMPILATION 

Index of interpretive articles published in the Environmental 
Measurements Laboratory. Environmental quarterly, 1958-July 
1, 1978, 4:11494 (EML-345) 

NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 

An investigation of the validity of applying MIL-STD-285 to 
EMP shielding effectiveness. Final report, 1 October 1976-15 
April 1977, 4:11460 (AD-A-051889) 

NUCLEAR EXPLOSIONS/RADIATIONS 
Wrapper, structural shielding device (Patent), 4:11463 
NUCLEAR EXPLOSIONS/SHOCK WAVES 

Structural response to simulated nuclear overpressure (stresno): a 
test program establishing a data base for evaluating present and 
future analytical techniques volume ii. program data. Final 
report, 2 November 1975-28 February 1977, 4:11461 (AD-A- 
052029) 

NUCLEAR EXPLOSIONS/SIMULATION 

Evaluation of the shock block technique for generating 
underwater plane waves. Interim report, 9 May-30 September 
1977, 4:11465 (AD-A-053419) 

Multiple phase-screen propagation analysis for defense satellite 
communications system. Topical report, November 1975- 
September 1977, 4:11467 (AD-A-053463) 

Photogrammetry of the particle trajectories on Dipole West Shots 
8, 9, 10, and 11. Volume II. Shot 9. Final report, 15 May-30 
September 1977, 4:11466 (AD-A-053420) 

Sensitivity study of the HUSKY PUP granite block experiment. 
Final report, August 1976-February 1977, 4:11469 (AD-A- 
053467) 

Simulated nuclear gust testing of major airplane structural 
components. Final report, 1 September 1976-31 January 1977, 
4:11468 (AD-A-053466) 

Summary of operations. DNA master file of ground-shock, air- 
blast, and structure-response data. Final report, 1 October 1975- 
30 September 197777, 4:11464 (AD-A-053390) 

NUCLEAR EXPLOSIONS/X-RAY DETECTION 
DCARR: a spectrograph for measuring low-energy x rays, 
4:11439 (UCRL-50016-78-2) 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/CIVIL LIABILITY 
Liabilities in nuclear technology, 4:10778 
NUCLEAR FACILITIES/CRANES 

Publication concerning the draft of an amended technical safety 
rule of the Kerntechnischer Ausschuss. Dated February 28th, 
1978, 4:10444 
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Motion, fatigue, and the reliability characteristics of a vertically 
moored platform, 4:11395 
OFFSHORE PLATFORMS/PIPE FITTINGS 
Strength of large diameter grouted connections, 4:11312 
OFFSHORE PLATFORMS/PIPELINES 
Explosive welding: the deepwater pipeline connection/repair 
solution, 4:11415 
Hyperbaric welding for connection and repair of deep sea 
pipelines (Hyperbaric welding; metal inert gas (MIG) welding), 
4:11417 
New method for hyperbaric weided pipeline tie-ins, 4:11416 
OFFSHORE PLATFORMS/RELIABILITY 
Application of reliability function model to estimate offshore 
platform risk at the early stage of design, 4:11320 
Reliability analysis format for offshore structures, 4:11293 
OFFSHORE PLATFORMS/RESPONSE FUNCTIONS 
Field test of a guyed tower, 4:11328 
Long term response of articulated towers to wind, waves and 
current, 4:11319 
OFFSHORE PLATFORMS/RISK ASSESSMENT 
Application of reliability function model to estimate offshore 
platform risk at the early stage of design, 4:11320 
Seismic risk analysis with combined random and nonrandom 
earthquake occurrence, 4:11324 
Seismic risk for offshore structures, 4:11326 
OFFSHORE PLATFORMS/SAFETY ENGINEERING 
Gulf of Mexico rare wave return periods, 4:11664 
Risk analysis of offshore production and drilling platform, 4:11338 
Variability of wave spectral shapes associated with hurricanes, 
4:11359 
OFFSHORE PLATFORMS/SEISMIC EFFECTS 
Application of effective stress methods for offshore seismic design 
in cohesionless seafloor soils, 4:11325 
Earthquake survivability of concrete platforms, 4:11342 
Nonlinear design of offshore structures under extreme loading 
conditions, 4:11294 
Probabilistic extreme values and their implication for offshore 
structure design, 4:11344 
Seismic risk analysis with combined random and nonrandom 
earthquake occurrence, 4:11324 
Seismic risk for offshore structures, 4:11326 
OFFSHORE PLATFORMS/SITE SELECTION 
Foundation conditions in Outer Banks area offshore southern 
California, 4:11648 
OFFSHORE PLATFORMS/STABILITY 
Dynamic tow motion of a platform in a seaway, 4:11365 
OFFSHORE PLATFORMS/STRESS ANALYSIS 
Application of effective stress methods for offshore seismic design 
in cohesionless seafloor soils, 4:11325 
Implosion strength of cylindrical concrete shells: a comparison of 
theoretical and experimental results, 4:11314 
Stress due to wave forces in an offshore research platform, 
4:11322 
OFFSHORE PLATFORMS/SUPPORTS 
Tests on two high-strength short tubular columns, 4:11315 
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OFFSHORE PLATFORMS/WAVE FORCES 
Effect of uncertainty in wave force coefficients for offshore 
structures, 4:11305 
Interference effects between large cylinders in waves (Theoretical 
and experimental analysis), 4:11306 
Structural loads on twin-hull semisubmersible platforms, 4:11364 
Wave impact loads on cylinders (Theoretical and experimental 
analysis), 4:11304 
OFFSHORE PLATFORMS/WELDED JOINTS 
Analysis of fatigue crack growth behavior in welded tubular t 
joints, 4:11367 
Application of acoustical holography to the inspection of offshore 
platforms, 4:11412 
Effect of tensile overstrain on fatigue life of welded tubular joints, 
4:11371 
Fatigue comparison of high strength steel, stainless steel, and 
titanium in a simulated ocean environment, 4:11369 
Fatigue crack growth in t-joints; out-of-plane bending, 4:11368 
Fracture toughness and microstructural studies of submerged-arc 
welds for offshore structures (Crack opening displacement 
(COD)), 4:11339 
On-site welded repairs to offshore structures using dry underwater 
habitats (Hyperbaric Welding), 4:11414 
Static and fatigue strength of high tensile strength steel tubular 
joints for offshore structures, 4:11370 
OFFSHORE SITES/GEOPHYSICAL SURVEYS 
Foundation conditions in Outer Banks area offshore southern 
California, 4:11648 
OFFSHORE SITES/MARINE SURVEYS 
Development of a bottom-hole device for offshore shear wave 
velocity measurement, 4:11660 
OFFSHORE SITES/SEISMIC SURVEYS 
Development of a bottom-hole device for offshore shear wave 
velocity measurement, 4:11660 
OFFSHORE SITES/SEISMICITY 
Seismic risk analysis with combined random and nonrandom 
earthquake occurrence, 4:11324 
OFFSHORE SURVEYS 
See MARINE SURVEYS 
OGRA/FLUTE INSTABILITY 
Limits of plasma accumulation in the Ogra-3’, 4:11878 
OGRA/PLASMA CONFINEMENT 
Limits of plasma accumulation in the Ogra-3", 4:11878 
OHMIC PLASMA HEATING 
See JOULE HEATING 
OIL POLLUTION CONTAINMENT/EFFICIENCY 
Performance testing of spill control devices on floatable hazardous 
materials. Final report September-November 1975, 4:9638 (PB- 
276581) 
OIL POLLUTION CONTAINMENT/REVIEWS 
Oil spill and oil pollution reports. Quarterly report May-July 1977, 
4:9639 (PB-276691) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL RETENTION BOOMS/PERFORMANCE TESTING 
Performance testing of selected inland oil spill control equipment. 
Final report, April 1975-March 1976, 4:9640 (PB-279078) 
OIL SANDS/FLUID INJECTION 
Method and apparatus for recovering viscous petroleum from 
thick tar sand (Patent), 4:9703 
OIL SANDS/RESERVES 
Energy environment-1, 4:10825 
OIL SANDS/STEAM INJECTION 
Recovery of hydrocarbons by in situ thermal extraction (Patent), 
4:9706 
OIL SHALE DEPOSITS/GEOLOGY 
French oil shale, 4:9698 
OIL SHALE DEPOSITS/IN-SITU RETORTING 
Determining the locus of a processing zone in an in situ oil shale 
retort by pressure monitoring (Patent), 4:9705 
Method for providing fluid communication for in situ shale retort 
(Patent), 4:9704 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 
Environmental impacts of oil shale development, 4:9718 (PB- 
276617) 
OIL SHALE INDUSTRY/MINING 
Water management in oil shale mining. Volume II. Appendices. 
Final report, 4:9700 (PB-276086) 
OIL SHALE INDUSTRY/WATER REQUIREMENTS 
Water management in oil shale mining. Volume I. Main text. Final 
report, 4:9699 (PB-276085) 
Water management in oil shale mining. Volume II. Appendices. 
Final report, 4:9700 (PB-276086) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
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OIL SHALE MINING/FLOWSHEETS 

Oil shale as a source of hydrocarbons in Australia, 4:9697 (CONF- 
7608 122-) 

OIL SHALE MINING/OPTIMIZATION 

Mining oil shale, 4:9701 

OIL SHALE MINING/SURFACE MINING 
French oil shale, 4:9698 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/BIBLIOGRAPHIES 

Oil shale mining, processing, uses, and environmental impacts. 
Volume 2. 1976-April 1978 (citations from the NTIS data base). 
Report for 1976-April 1978, 4:9695 (NTIS/PS-78/0423) 

Oil shale mining, processing, uses, and environmental impacts. 
Volume 2. 1976-April 1978 (citations from the Engineering 
Index data base). Report for 1976-April 1978, 4:9696 (NTIS/PS- 
78/0424) 

OIL SHALES/DECOMPOSITION 

Oil-shale kerogen: low temperature degradation in molten salts, 

4:9715 
OIL SHALES/IN-SITU RETORTING 

Analysis of heat losses and the design of a backheater control 
system for the LLL oil shale retort, 4:9702 (UCRL-50016-78-2) 

Removal of sulfur dioxide from process gas using treated oil shale 
and water (Patent), 4:9707 

OIL SHALES/PHYSICAL PROPERTIES 

A review of the physical and engineering properties of raw and 
retorted oil shales from the Green River formation. Final 
report, 4:9717 (AD-A-053999) 

OIL SHALES/PROCESSING 

Oil shale as a source of hydrocarbons in Australia, 4:9697 (CONF- 
7608 122-) 

OIL SHALES/RESEARCH PROGRAMS 

Mechanical Engineering Department quarterly review, April-June 
1978, 4:11186 (UCRL-50016-78-2) 

OIL SHALES/RETORTING 
Indirect heating pyrolysis of oil shale (Patent), 4:9708 
Shale oil retention on crushed unretorted shale, 4:9709 
OIL SHALES/ROCK MECHANICS 

A review of the physical and engineering properties of raw and 
retorted oil shales from the Green River formation. Final 
report, 4:9717 (AD-A-053999) 

OIL SHALES/SORPTIVE PROPERTIES 
Shale oil retention on crushed unretorted shale, 4:9709 
OIL SPILLS/INTERNATIONAL REGULATIONS 
Marine pollution and the carriage of oil. Measures required at 
international and community level, 4:9642 
OIL SPILLS/MONITORING 
Oil detector (Patent), 4:9641 
OIL SPILLS/REVIEWS 

Oil spill and oil pollution reports. Quarterly report May-July 1977, 
4:9639 (PB-276691) 

OIL SPILLS/WATER POLLUTION CONTROL 

Performance testing of spill control devices on floatable hazardous 
materials. Final report September-November 1975, 4:9638 (PB- 
276581) 

Performance testing of selected inland oil spill control equipment. 
Final report, April 1975-March 1976, 4:9640 (PB-279078) 

OIL WELLS 
See also PETROLEUM 
WELLHEADS 
OIL WELLS/ACIDIZATION 
Sandstone acidizing: the development of design methods. Paper 
No. SPE 6607, 4:9606 
OIL WELLS/INFORMATION SYSTEMS 
Teleautomation of petroleum recovery (Book in Russian), 4:9607 
OIL WELLS/IN-SITU COMBUSTION 

Geological criteria determining selection of pools for in situ 

combustion, 4:9592 
OIL WELLS/MICROEMULSION FLOODING 

North Burbank Unit, tract 97 surfactant/polymer pilot--operation 
and control, 4:9591 

Penn grade micellar displacement project. Second annual report, 
June 1976-June 1977, 4:9586 (METC/CR-78/7) 

OIL WELLS/MISCIBLE-PHASE DISPLACEMENT 

Surfactant oil recovery method for use in high temperature 
formations containing water having high salinity and hardness 
(Patent), 4:9588 

OIL WELLS/NEUTRON LOGGING 

Use and validity of pulsed neutron surveys in currently drilling 

tests, 4:9579 
OIL WELLS/STEAM INJECTION 

Method for forming a non-dissoluble sand control pack and a sand 

control pack made thereby (Patent), 4:9590 
OIL WELLS/WATERFLOODING 

Evaluation of the extent of formation flooding by relying on 

geological and well-logging data, 4:9593 


ORE PROCESSING/RADIOMETRIC SORTING 


Improvement of waterflooding of a heavy crude oil by addition of 

chemicals to the injection water. Paper No. SPE 6597, 4:9601 
OIL-FILLED CABLES/COOLING 

Forced cooling of single-core oil-filled cables up to 380 kV, 
4:10178 (NP-tr-2059) 

OIL-FILLED CABLES/INSTALLATION 

Forced cooling of single-core oil-filled cables up to 380 kV, 
4:10178 (NP-tr-2059) 

OKLAHOMA/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

OKLAHOMA/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

OKLAHOMA/NATURAL GAS WELLS 

Gas Stimulation Mapping and Characterization Program, 4:9689 

(METC/SP-78/6(Vol.1)) 
OKLAHOMA/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

ON-LINE CONTROL SYSTEMS/DATA ANALYSIS 
Method for on-line power plant disturbance analysis, 4:10583 
ONTARIO/FEED MATERIALS PLANTS 

Rapid Denison expansion is geared to meet large, long-term 

commitments, 4:9757 
ONTARIO/GEOPHYSICAL SURVEYS 

Mineralogy of radioactive occurrences in the Grenville structural 

province Ontario and Quebec: a preliminary report, 4:9725 
ONTARIO/URANIUM MINES 
Rapid Denison expansion is geared to meet large, long-term 
commitments, 4:9757 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
ONTOGENESIS 
Effects of cadmium on chick embryogenesis and some 
comparisons with lead, 4:11590 
OPEN PLASMA DEVICES/DRIFT INSTABILITY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
OPEN PLASMA DEVICES/LOSS CONE INSTABILITY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
OPEN PLASMA DEVICES/PLUGGING 
Increase of energy confinement by the use of heavy-gas end plugs, 
4:11765 
OPEN PLASMA DEVICES/TRANSPORT THEORY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
OPEN-CYCLE MHD GENERATORS/FUEL-AIR RATIO 

Analysis of thermal efficiency of an open-cycle power installation 
based on generalized diagram of the MHD generator 
characteristics, 4:10871 (CONF-750601-P7) 

OPEN-CYCLE MHD GENERATORS/THERMAL 

EFFICIENCY 

Analysis of thermal efficiency of an open-cycle power installation 
based on generalized diagram of the MHD generator 
characteristics, 4:10871 (CONF-750601-P7) 

OPTICAL EQUIPMENT/FABRICATION 

Development of a one-microinch (250 A) spindle for diamond 
turning of optics, 4:11195 (Y/DA-7751) 

Diamond turning optical surfaces on electroless nickel, 4:11196 
(Y/DA-7758) 

OPTICAL SYSTEMS/SURFACE CLEANING 

Cleaning optical surfaces, 4:11236 (UCRL-80731) 

OPTIMIZATION/ALGORITHMS 

Test problems for constrained nonlinear mathematical 
programming algorithms, 4:11971 (ANL-AMD-TM-320) 

User's guide for the Interactive Optimization System (INTEROP), 
4:11976 (TREE-1292) 

ORE PROCESSING 
See also MILL TAILINGS 
ORE PROCESSING/ON-LINE MEASUREMENT SYSTEMS 
Low-cost XRF system for on-stream analysis of slurries, 4:11114 
ORE PROCESSING/RADIOMETRIC SORTING 

Determination of conveyor-flow parameters by gamma-ray 

transmission analysis, 4:9545 
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OREGON/AERIAL SURVEYING 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9738 (GJBX- 
101(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9739 (GJBX-101- 
78(Vol.2)) 

OREGON/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
OREGON/IRRIGATION 

Supplemental report to energy and water consumption of Pacific 
Northwest irrigation systems, 4:11566 (BNWL/RAP- 
19(Suppl.)) 

OREGON/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9738 (GJBX- 
101(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9739 (GJBX-101- 
78(Vol.2)) 

OREGON/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9738 (GJBX- 
101(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9739 (GJBX-101- 
78(Vol.2)) 

ORGANIC COMPOUNDS 

See also ALDEHYDES 

ALKALOIDS 
AMINES 
CARBOHYDRATES 
CHEMICAL FEEDSTOCKS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 

ORGANIC COMPOUNDS/ADSORPTION 

Thermodynamics of absorption of organic compounds on the 
surface of Bruceton coal measured by gas chromatography, 
4:9479 

ORGANIC COMPOUNDS/DIAGENESIS 

Environmental controls of methane production in Holocene basins 

in eastern Canada, 4:9893 
ORGANIC COMPOUNDS/GEOCHEMISTRY 

Organic geochemistry ho developments in the deep sea 

drilling project, 4:1129 
ORGANIC BOMPOUNDS/PHYSICAL PROPERTIES 

Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 

ORGANIC COMPOUNDS/THERMODYNAMIC PROPERTIES 

Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 

ORGANIC NITROGEN COMPOUNDS 

See also ACRIDINES 

ALKALOIDS 
AMIDES 
AMINES 
AMINO ACIDS 
AZIDES 
CARBAZOLES 
CHLOROPHYLL 
GUANIDINES 
NITROBENZENE 
NITROSO COMPOUNDS 
PROTEINS 
PYRAZINES 
PYRROLES 
QUINOLINES 
SACCHARIN 

ORGANIC NITROGEN COMPOUNDS/CHEMICAL 

REACTIONS 

Inverted redox catalysis: catalysis of substitution on ruthenium(II) 
by an extraordinarily labile ruthenium(III) metal center, 4:11131 

ORGANIC NITROGEN COMPOUNDS/GAS 

CHROMATOGRAPHY 

Combined gas chromatographis-mass spectrometric analyses of 
= bases in light oil from a coal liquefaction product, 
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ORGANIC NITROGEN COMPOUNDS/MASS 
SPECTROSCOPY 
Combined gas chromatographis-mass spectrometric analyses of 
nitrogen bases in light oil from a coal liquefaction product, 
4:9455 


ORGANIC OXYGEN COMPOUNDS 
See also ALDEHYDES 
CARBOHYDRATES 
EPOXIDES 
ETHERS 
SACCHARIN 
ORGANIC OXYGEN COMPOUNDS/CHEMILUMINESCENCE 
Chemistry of the 1,2-dioxetane ring system. Chemiluminescence, 
fragmentations, and catalyzed rearrangements. Technical 
report, January 1975-December 77, 4:11147 (AD-A-053290) 
ORGANIC OXYGEN COMPOUNDS/ION-MOLECULE 
COLLISIONS 
Interaction of ions with polar neutrals: the momentum transfer 
collision frequencies of Na* with the CsH¢O isomers, 4:11161 
ORGANIC OXYGEN COMPOUNDS/PHOTOCHEMICAL 
REACTIONS 
Structural and dynamic studies of materials possessing high energy 
content. Final report, 1 September 1973-31 October 1977, 
4:11224 (AD-A-052936) 
ORGANIC OXYGEN COMPOUNDS/REDUCTION 
Carbon monoxide-hydrogen-water: reduction of anthracene, 
dihydroanthracene, and quinoline, 4:11155 
ORGANIC POLYMERS 
See also COPOLYMERS 
NEOPRENE 
ORGANIC POLYMERS/REDOX REACTIONS 
Charge separation in photoinitiated electron transfer reactions 
induced by a polyelectrolyte, 4:11168 
ORGANIC SOLVENTS/RECYCLING 
Conversion process for solid, hydrocarbonaceous materials 
(Patent), 4:9453 
ORGANIC SOLVENTS/VAPOR PRESSURE 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1977-January 31, 
1978, 4:9409 (FE-2286-28) 
ORGANIC SULFUR COMPOUNDS 
See also SULFONATES 
THIOCYANATES 
THIOLS 
ORGANIC SULFUR COMPOUNDS/CHEMICAL REACTIONS 
The role of solid-gas interactions in air pollution. Final report 
November 1973-February 1977, 4:11484 (PB-279019) 
ORGANOMETALLIC COMPOUNDS/ELECTRONIC 
STRUCTURE 
Photochemistry of weakly bound Li* complexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 
ORGANOMETALLIC COMPOUNDS/PHOTOCHEMISTRY 
Photochemistry of weakly bound Li* compiexes in the gas phase. 
A novel probe of charge distribution and acid-base properties of 
excited electronic states, 4:11145 
OSMIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Equilibrium isotope effect on hydrogen distribution between 
carbon- and metal-bound sites. A neutron diffraction study of 
partially deuterated 
decacarbonyldihydriodomethylenetriosmium, 4:11163 
OXALATES/STRUCTURAL CHEMICAL ANALYSIS 
Ligand conformational dependence on intermolecular back 
bonding in the one-dimensional material, K/sub 1.6/ 
Pt(C204)2. 1.2H2O, 4:11143 
OXIDES/CHEMICAL BONDS 
Metallides-structure, properties and application (Bos), 4:11099 
(DOE-tr-57) 
OXIDES/CRYSTAL STRUCTURE 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
OXIDES/PHYSICAL PROPERTIES 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
OXIRANS 
See EPOXIDES 
OXYGEN/ADSORPTION 
Raman spectra of CO, H2 and O2 adsorbed on Ni(111), 4:11064 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, February 1-April 30, 1978, 
4:9406 (FE-2229-9) 
OXYGEN/CHEMICAL REACTION KINETICS 
The effect of vibrational excitation on the reaction of O(3p) with 
Hz and the distribution of vibrational energy in the product OH. 
Interim report, 4:11125 (AD-A-052036) 
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OXYGEN/CHEMICAL REACTIONS 
Chemical effects of fission recoils. III. Relaxation times of 
processes leading to ethy] radicals, 4:11174 
Sensitive, absolute, and time-resolved method for the study of 
reactive atoms, 4:11170 
OXYGEN/COMBUSTION 
Equations for approximating the thermodynamic data of a 
hydrogen/oxygen steam generator, 4:10145 (N-78-18964) 
OXYGEN/NEUTRON TRANSPORT 
Spatial distribution measurements of fission neutrons in water as 
an oxygen data test, 4:11741 
OXYGEN/PHOTOLYSIS 
Gas phase photolysis of ethyl bromide at 253.7 nm, 4:11165 
OXYGEN/PRODUCTION 
Attempts to observe the photocleavage of water in the presence of 
a ruthenium complex, 4:9862 
Electrolytic decomposition of water vapor with production of 
hydrogen and oxygen, 4:9863 
Production of hydrogen and oxygen from water using the heat of 
waste gases of industrial plants, 4:9866 
Research in France on hydrogen production using nuclear energy, 
4:9867 
Status of hydrogen production with nuclear process heat, 4:9865 
OXYGEN/RAMAN SPECTRA 
Raman spectra of CO, Hz and O2 adsorbed on Ni(111), 4:11064 
OXYGEN/REDOX REACTIONS 
Charge separation in photoinitiated electron transfer reactions 
induced by a polyelectrolyte, 4:11168 
OXYGEN/SYNTHESIS 
Structural and dynamic studies of materials possessing high energy 
content. Final report, 1 September 1973-31 October 1977, 
4:11224 (AD-A-052936) 
OXYGEN 16 REACTIONS/SPALLATION 
Contribution to the study of the nuclear interactions, mean free- 
path and fragmentation of the M-group (6< =Z< =9) cosmic 
heavy ions by the study of high energy carbon '*C, nitrogen 
14N and oxygen '®O (0.25, 1.05 and 2.1 GeV/nucleon 
accelerated at the Lawrence Berkeley Laboratory), 4:11675 
(CRN-HE-76-25) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OZONE/MUTAGEN SCREENING 
Integrated chemical and biological testing of synthetic oils and 
effluents. Part I. Short-term mutagenicity testing, 4:11475 
(CONF-780903-3) 


P 


P REACTOR/SOLUBLE POISONS 
Chemical aspects of gadolinium nitrate as soluble nuclear poison in 
Savannah River Plant reactors, 4:10629 (DP-MS-78-32) 
PACIFIC OCEAN 
See also BERING SEA 
PACIFIC OCEAN/AQUATIC ECOSYSTEMS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Technical progress report, | January-31 August 1978, 
4:11514 (COO-4706-4) 
PACKED BED/MASS TRANSFER 
Low Peclet number behavior of the transfer rate in packed beds, 
4:11266 
PALLADIUM/CRYSTAL DEFECTS 
SCF-Xa-MS calculations for H in metal clusters, 4:11026 
PAPER INDUSTRY/ENERGY CONSERVATION 
Energy conservation: industry (a bibliography with abstracts). 
Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 
PAPER INDUSTRY/WASTE HEAT UTILIZATION 
Thermal storage for industrial process and reject heat, 4:10939 
(DOE/NASA/1034-78/3) 
PARABIOSIS/RADIOSENSITIVITY EFFECTS 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
PARAFFIN/DEPOSITION 
Deposition of paraffin wax from flowing systems, 4:9650 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 
Parametric excitation of nonlinear ion acoustic waves in a plasma, 
4:11885 
Parametric instability of longitudinal oscillations of a 
magnetoactive plasma in a transverse-longitudinal field, 
generated by a high-frequency wave, 4:11857 
Parametric decay instability of ion acoustic waves caused by a 
finiteness of pump wave amplitude, 4:11865 


PBF REACTOR/CRITICAL HEAT FLUX 


Parametric trapping of electromagnetic waves in an 
inhomogeneous plasma, 4:11 
PARAMETRIC OSCILLATORS/DESIGN 
Parametric oscillator: a grating-coupled CdSe OPO, 4:11257 
PARASITES 
See also VIRUSES 
PARASITES/RADIOSENSITIVITY 
Pathogen reduction in sludges by irradiation, 4:11569 (SAND-78- 
1957C) 


PARTICLES 
See also DROPLETS 

PARTICLES/AIR POLLUTION CONTROL 
Evaluation through interdisciplinary modeling: stationary sources 

in Chicago, 4:11488 (PB-282325) 

PARTICLES/SAMPLING 
Regional Baseline Station, Chester, New Jersey, 4:11476 (EML- 

347) 

PARTICLES (FUEL) 
See FUEL PARTICLES 

PASSIVE SOLAR HEATING SYSTEMS 
See also TROMBE WALLS 

PASSIVE SOLAR HEATING SYSTEMS/DEMONSTRATION 
PROGRAMS 
National solar heating and cooling demonstration program: 

project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722 

PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
National solar heating and cooling demonstration program: 

project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

PASSIVE SOLAR HEATING SYSTEMS/HEAT 
EXCHANGERS 
System design package: Maxi-Therm S-101 heating module, 

passive heat exchanger, 4:10020 (DOE/NASA/CR-150516) 

PASSIVE SOLAR HEATING SYSTEMS/MANUALS 
National solar heating and cooling demonstration program: 

project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Monthly performance report, 4:10038 (SOLAR/1009-78/07) 
Monthly performance report, 4:10033 (SOLAR/1009-78/01) 
Monthly performance report, 4:10034 (SOLAR/1009-78/03) 
Monthly performance report, 4:10035 (SOLAR/1009-78/04) 
Monthly performance report, 4:10036 (SOLAR/1009-78/05) 
Monthly performance report, 4:10037 (SOLAR/1009-78/06) 
National solar heating and cooling demonstration program: 

project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

PATHOLOGY 
— significance of abnormalities of red cell shape, 

11564 


PATIENTS/ CHEMICAL COMPOSITION 
Comparison of total-body calcium with radiographic and photon 
absorptiometry measurement of appendicular bone mineral 
content (Comparison of findings in patients with prim 
osteoporosis and healthy marathon runners), 4:11550 (BNL- 
24459) 
PATIENTS/DOSIMETRY 
Radiotherapeutic agents and techniques. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975 (173 
abstracts), 4:11573 (NTIS/PS-78/0458) 
Radiotherapeutic agents and techniques. Volume 2. 1976-April, 
1978 (a bibliography with abstracts). Report for 1976-April 1978 
(95 abstracts), 4:11574 (NTIS/PS-78/0459) 
PATIENTS/OSTEOPOROSIS 
Comparison of total-body calcium with radiographic and photon 
absorptiometry measurement of appendicular bone mineral 
content (Comparison of findings in patients with primary 
osteoporosis and healthy marathon runners), 4:11550 (BNL- 
24459) 
PATIENTS/RADIATION PROTECTION 
Radiotherapeutic agents and techniques. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975 (173 
abstracts), 4:11573 (NTIS/PS-78/0458) 
Radiotherapeutic agents and techniques. Volume 2. 1976-April, 
1978 (a bibliography with abstracts). Report for 1976-April 1978 
(95 abstracts), 4:11574 (NTIS/PS-78/0459) 
PBF REACTOR/BLOWDOWN 
Special application of RELAP4 to the Power Burst Facility, 
4:10650 (CONF-78 1105-16) 
PBF REACTOR/CRITICAL HEAT FLUX 
Rod bundle critical heat flux at low pressure, 4:10608 (CONF- 
781022-21) 





PBF REACTOR/EXCURSIONS 


PBF REACTOR/EXCURSIONS 

Special application of RELAP4 to the Power Burst Facility, 
4:10650 (CONF-781 105-16) 

PBF REACTOR/REACTIVITY INSERTIONS 
Methods used and calculations of heating in the RIA tests, 4:10688 
(RE-P-78-073) 
PCM ACCIDENTS 

See POWER-COOLING-MISMATCH ACCIDENTS 
PEA PLANT 

See PISUM 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 

Final summary report on the Peach Bottom End-of-Life Program, 
4:10285 (GA-A-14404) 

PEACH BOTTOM-! REACTOR/REACTOR COMPONENTS 

Final summary report on the Peach Bottom End-of-Life Program, 
4:10285 (GA-A-14404) 

PEANUTS/SOLAR DRYING 
Solar energy research for peanuts, forage, and tobacco, 4:10042 
(CONF-770686-) 
PEARL SPAR 
See DOLOMITE 
PEBBLE BED REACTORS 
See also AVR REACTOR 
PEBBLE BED REACTORS/NEUTRON REFLECTORS 
Nuclear reactor (Patent), 4:10304 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/PETROLEUM INDUSTRY 
Production of the petroleum industry and regional demand in the 
Delaware Estuary region. Staff report, 4:9632 (PB-277916) 
PENTANE/PRODUCTION 
Cryogenic natural gas processing, 4:9676 (CONF-7608122-) 
PENTANOLS/PHASE STUDIES 

Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 

PENTANOLS/SOLUBILITY 

Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 

PENTANOLS/SURFACE TENSION 

Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systeris. 
Paper No. SPE 6594, 4:9598 

PEOPLES REPUBLIC OF CHINA 
See CHINA 
PERITONEUM/BIOLOGICAL RADIATION EFFECTS 

Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 

1978, 4:11580 (COO-3017-35) 
PERMANENT MAGNETS/BIBLIOGRAPHIES 

Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Final report for 1964-May 1978, 4:11044 (NTIS/PS- 
78/0518) 

Cobalt rare earth permanent magnets (citations from the 
Engineering Index data base). Final report for 1970-May 1978, 
4:11045 (NTIS/PS-78/0519) 

PERSONNEL 
See also MINERS 
RADIOLOGICAL PERSONNEL 
PERSONNEL/BEHAVIOR 

Development of an automated stress/duress detection system. 
Phase I: Technical and physiological studies. Final report (Use 
of individual tape recorders as interim monitors), 4:11538 
(SAND-78-7015) 

PERSONNEL/BODY BURDEN 

History of PUQFUA: plutonium body burden (Q) from urine 

assays, 4:11582 (LA-7403-H) 
PERSONNEL/EDUCATION 

Principles of education and training of plant engineers for nuclear 

power stations (German Democratic Republic), 4:10184 
PERSONNEL/MAGNETIC SHIELDING 

Electromagnetic shielding. Volume 2. 1972-April 1978 (a 
bibliography with abstracts). Final report for 1972-April 1978, 
4:11445 (NTIS/PS-78/0524) 

PERSONNEL/PHYSIOLOGY 

Development of an automated stress/duress detection system. 
Phase I: Technical and physiological studies. Final report (Use 
of individual tape recorders as interim monitors), 4:11538 
(SAND-78-7015) 

PERSONNEL/RADIATION DOSES 

Radiation exposure usage accountability and impact with respect 

to ALAP (ALARA) analysis, 4:10699 (UNI-SA-45) 
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PERSONNEL MONITORING/DATA ANALYSIS 
Radiation exposure usage accountability and impact with respect 
to ALAP (ALARA) analysis, 4:10699 (UNI-SA-45) 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/CHARGES 
I have to burn coal, now what, 4:9567 (CONF-780485-5) 
PETROLEUM/CHEMICAL COMPOSITION 
Chemical evidence for evaluating the diagenetic state of 
sapropelic oils and rocks, 4:9655 
Fractional distribution of nitrogen and sulfur in oils and residues, 
4:9657 
PETROLEUM/CHEMICAL PROPERTIES 
Dependence of oil properties in Timan-Pechora province on 
degree of enclosing rock catagenesis, 4:9656 
PETROLEUM/DEGASSING 
Method and apparatus for processing a petroleum production 
stream (Patent; on offshore platform), 4:9617 
PETROLEUM/DEMETALLIZATION 
Process for demetallizing of heavy hydrocarbons (Patent), 4:9616 
PETROLEUM/DESULFURIZATION 
Desulfurization of coal and petroleum. Volume 2. 1976-May 1978 
(a bibliography with abstracts). Report for 1976-May 78, 4:9398 
(NTIS/PS-78/0497) 
Hydrodesulfurization catalyst and method of preparation (Patent), 
4:9621 
PETROLEUM/ENHANCED RECOVERY 
Enhanced oil recovery: the impact of policy options. Agricultural 
economics research report, 4:9587 (PB-276763) 
PETROLEUM/FRACTIONATION 
Selection of economic process routes for the separation of 
multicomponent feedstocks by distillation, 4:9609 (CONF- 
7608 122-) 
PETROLEUM/GASIFICATION 
Environmental assessment of solid residues from fluidized-bed fuel 
processing. Initial report November 1975-December 1976, 
4:9561 (PB-276879) 
PETROLEUM/HYDROCRACKING 
Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils, Phase 3. Volume III. Final report, 24 April 
1976-30 April 1977, 4:9710 (AD-A-053106) 
PETROLEUM/MEETINGS 
Proceedings of the international symposium on oilfield and 
geothermal chemistry, 4:9597 
PETROLEUM/PHASE STUDIES 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
PETROLEUM/PHYSICAL PROPERTIES 
Dependence of oil properties in Timan-Pechora province on 
degree of enclosing rock catagenesis, 4:9656 
PETROLEUM/PNEUMATIC TRANSPORT 
Low-cycle corrosion fatigue of pipe steel during the use of main 
oil pipelines, 4:9647 
PETROLEUM/RESERVES 
Energy environment-1, 4:10825 
Preparation of petroleum and gas deposits for calculation of the 
reserves and development (Monograph in Russian), 4:9578 
PETROLEUM/SOLUBILITY 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
PETROLEUM/SUPPLY AND DEMAND 
Monthly energy review, 4:10863 
PETROLEUM/SURFACE TENSION 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
PETROLEUM/TRANSPORT 
Performance analysis of an integrated navigation system for 
tankers transporting Alaskan oil, 4:9648 
Role of transportation in the effective use of hydrocarbons, 4:9549 
(CONF-7608 122-) 
PETROLEUM/UNDERGROUND STORAGE 
Questionable suitability of certain salt caverns and mines for the 
strategic petroleum reserve, 4:9660 (EMD-78-65) 
PETROLEUM DEPOSITS 
Mineral deposits of the deep-ocean floor, 4:11673 
PETROLEUM DEPOSITS/DIAGENESIS 
Effect of anaerobic diagenetic processes on the composition and 
source rock potential of the dispersed organic matter 
(exemplified by its unsoluble fraction), 4:9583 





MARCH 15, 1979 


PETROLEUM DEPOSITS/EXPLORATION 
Case history of 3-d seismic application in the Gulf of Mexico, 
4:9581 
Hydrocarbon remote sensing by thermal gradient measurement 
(Patent), 4:9580 
Lithofacial peculiarities of rocks and variations of the thicknesses 
of the NKP formation (VIIIth horizon) of the productive series 
of the NW part of the Baku Archipelago, 4:9674 
Methods of paleotectonic investigation in exploration for 
petroleum and gas (Book in Russian), 4:9585 
Possibilities of seismic prospecting for nonanticlinal oil and gas 
traps, 4:9582 
Seismic attribute measurements in offshore production, 4:9595 
PETROLEUM DEPOSITS/GAMMA LOGGING 
Nuclear well logging process and device (Patent), 4:9584 
PETROLEUM DEPOSITS/GEOLOGY 
Dependence of oil properties in Timan-Pechora province on 
degree of enclosing rock catagenesis, 4:9656 
PETROLEUM DEPOSITS/NEUTRON LOGGING 
Nuclear well logging process and device (Patent), 4:9584 
PETROLEUM DEPOSITS/PROSPECTING 
Geochemical criteria for evaluating conditions of formation of 
natural gas liquid accumulations, 4:9672 
PETROLEUM DEPOSITS/RESOURCE DEPLETION 
Federal income taxation of the U.S. petroleum industry and the 
depletion of domestic reserves. Final report, 4:9633 (SERI/TR- 
52-041) 
PETROLEUM DISTILLATES/DESULFURIZATION 
Parallel hydrodesulfurization of naphtha and distillate streams 
with passage of distillate overhead as reflux to the naphtha 
distillation zone (Patent), 4:9613 
PETROLEUM DISTILLATES/HEALTH HAZARDS 
Petroleum distillates, 4:9631 (PB-282404) 
PETROLEUM DISTILLATES/PROCESSING 
Oxidation of mercaptans in a pertroleum distillate with supported 
metal phthalocyanine catalyst (Patent), 4:9619 
PETROLEUM DISTILLATES/PRODUCTION 
Process for the conversion of hydrocarbons in atmospheric crude 
residue (Patent), 4:9612 
PETROLEUM FRACTIONS 
See also GAS OILS 
PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 
REFINERY GASES 
PETROLEUM FRACTIONS/PURIFICATION 
Investigation of alkali polymers obtained in the process of 
chemical stabilization of pyrolysis products, 4:9628 
PETROLEUM INDUSTRY/ECONOMIC ANALYSIS 
Production of the petroleum industry and regional demand in the 
Delaware Estuary region. Staff report, 4:9632 (PB-277916) 
PETROLEUM INDUSTRY/ENERGY CONSERVATION 
Energy conservation in the petroleum industry, 4:9610 (CONF- 
7608 122-) 
PETROLEUM INDUSTRY/INFORMATION SYSTEMS 
Teleautomation of petroleum recovery (Book in Russian), 4:9607 
PETROLEUM INDUSTRY/PRODUCTIVITY 
Federal income taxation of the U.S. petroleum industry and the 
depletion of domestic reserves. Final report, 4:9633 (SERI/TR- 
52-041) 
PETROLEUM INDUSTRY/SOCIO-ECONOMIC FACTORS 
A summary of knowledge of the central and northern California 
coastal zone and offshore areas. Volume III. Socioeconomic 
conditions. Book 1. Final report, 4:11529 (PB-274215) 
PETROLEUM INDUSTRY/TAXES 
Federal income taxation of the U.S. petroleum industry and the 
depletion of domestic reserves. Final report, 4:9633 (SERI/TR- 
52-041) 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
KEROSENE 
LUBRICATING OILS 
REFINERY GASES 
Effect of some factors on the accuracy of analytical investigation 
of unsteady flow of liquids in pipelines, 4:9649 
PETROLEUM PRODUCTS/PURIFICATION 
Investigation of alkali polymers obtained in the process of 
chemical stabilization of pyrolysis products, 4:9628 
PETROLEUM REFINERIES/CAPACITY 
Trends in refinery capacity and utilization: petroleum refineries in 
the United States, foreign refinery exporting centers through 
June 1978, 4:9611 (DOE/RA-0010(78)) 
PETROLEUM REFINERIES/DISTILLATION EQUIPMENT 
Investigation of the effect of raw material feeding temperature on 
rectification process parameters, 4:9626 
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PETROLEUM REFINERIES/ENERGY CONSERVATION 
Selection of economic process routes for the separation of 
multicomponent feedstocks by distillation, 4:9609 (CONF- 
7608 122-) 
PETROLEUM REFINERIES/EQUIPMENT 
Operation of standpipes in hydrocarbon catalytic cracking plants, 
4:9608 (CONF-7608 122-) 
PETROLEUM REFINERIES/NOISE POLLUTION CONTROL 
Noise control engineering at the Mobil Lubricating Oil Refinery, 
Port Stanvac, South Australia, 4:9630 (CONF-7608122-) 
PETROLEUM REFINERIES/SUPPLY AND DEMAND 
Monthly energy review, 4:10863 
PETROLEUM RESIDUES/CATALYTIC CRACKING 
Process for the conversion of hydrocarbons in atmospheric crude 
residue (Patent), 4:9612 
PETROLEUM RESIDUES/DEMETALLIZATION 
Process for demetallizing of heavy hydrocarbons (Patent), 4:9616 
PETROLEUM RESIDUES/DESULFURIZATION 
Hydrodesulfurization process employing a promoted catalyst 
(Patent), 4:9614 
Multi-reactor hydrodesulfurization process (Patent), 4:9615 
PETROLEUM RESIDUES/FRACTIONATION 
Process for the conversion of hydrocarbons in atmospheric crude 
residue (Patent), 4:9612 
PETROLEUM RESIDUES/HYDROCRACKING 
Process for the conversion of hydrocarbons in atmospheric crude 
residue (Patent), 4:9612 
PETROLEUM SULFONATES/LIQUID COLUMN 
CHROMATOGRAPHY 
Chemical movement in micellar flooding: determination of 
sulfonates and polymers by liquid chromatography. Paper No. 
SPE 6596, 4:9600 
Experimental investigation into the use of high pressure liquid 
chromatography for the determination of petroleum sulfonates. 
Paper No. SPE 6595, 4:9599 
PETROLEUM SULFONATES/NUCLEAR MAGNETIC 
RESONANCE 
Use of high resolution NMR spectroscopy for characterizing 
petroleum sulfonates. Paper No. SPE 6600, 4:11159 
PETROLEUM SULFONATES/PHASE STUDIES 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
PETROLEUM SULFONATES/SOLUBILITY 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactaut/alcohol systems. 
Paper No. SPE 6594, 4:9598 
PETROLEUM SULFONATES/SURFACE TENSION 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
PETTEN STEK REACTOR 
See STEK REACTOR 
PH VALUE/BIOLOGICAL EFFECTS 
Effect of some environmental factors on survival and activity of 
fresh water bivalve Lamellidens corrianus, 4:11565 
PH VALUE/MEASURING METHODS 
pH measurement at high temperature. Application to the primary 
codent of PWR type reactors, 4:11138 
PHANTOMS/NEUTRON DOSIMETRY 
Depth dose, dose equivalent and quality factor for leakage neutron 
spectra from critical assemblies, 4:11742 
PHENOL/ADSORPTION 
Environmental investigations of in situ coal gasification 
experiments, 4:9505 (UCRL-81395) 
PHENOLS 
See also NAPHTHOLS 
PHENOL 
PHENOLS/OXIDATION 
Some unusual oxidation products of 2,6-Di-tert-butyl-4- 
methylphenol, 4:11154 
PHENOLS/REMOVAL 
Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 
PHENOXY RADICALS/OXIDATION 
Formation and reactivity of the amino radical, 4:11178 
PHENYLAMINE 
See ANILINE 
PHOSPHATES/ORE PROCESSING 
Radiological surveys of Idaho phosphate ore processing - the 
Thermal Process Plant. Final technical note, 4:11507 (PB- 
278608) 
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PHOSPHIDES/CHEMICAL BONDS 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
PHOSPHIDES/CORROSION 
Investigating localized corrosion and sputtering feasibility of 
— chromium-containing alloys. Interim technical 
port, 1 May 1977-30 April 1978, 4: cn. (AD-A-053581) 
PHOSPHIDES/CRYSTAL STRUCTUR 
Metallides-structure, properties and wn (Book), 4:11099 
(DOE-tr-57) 
PHOSPHIDES/PHYSICAL PROPERTIES 
Metallides-structure, properties and application (Book), 4:11099 
(DOE-tr-57) 
PHOSPHORIC ACID ESTERS 
See also HDEHP 
PHOSPHORIC ACID ESTERS/SOLVENT PROPERTIES 
Recent studies of uranium recovery from wet-process phosphoric 
acid with octylpheny] acid phosphate, 4:9760 (CONF-780902- 
14) 
PHOTOCHEMISTRY/BIOCHEMICAL REACTION KINETICS 
Photochemistry and enzymology of photosynthesis. Progress 
report, November 1, 1977-March 31, 1978, 4:11539 (COO-3326- 
67) 


PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROLYTIC CELLS/FEASIBILITY STUDIES 
Simulating photosynthetic quantum conversion, 4:11166 
PHOTOGALVANIC CELLS/DESIGN 
Multi-compartment photogalvanic cell (Patent), 4:9989 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/COMPUTER CODES 
Time dependent air transport of radiation (TDATR). Final report, 
8 August 1973-30 September 1975, 4:11739 (AD-A-053464) 
PHOTON-ELECTRON INTERACTIONS/SIMULATION 
The Monte Carlo simulation of the Ladon photon beam facility, 
4:11722 (N-78-18425) 
PHOTONUCLEAR REACTIONS/CROSS SECTIONS 
Comments on the analysis of total photoabsorption measurements 
in the energy range 10-150 MeV, 4:11730 (NBSIR-78-1456) 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Photochemistry and enzymology of photosynthesis. Progress 
report, November 1, 1977-March 31, 1978, 4:11539 (COO-3326- 
7 


67) 
PHOTOSYNTHESIS/BIOMIMETIC PROCESSES 
Artificial photosynthetic systems, 4:9986 (CONF-7705123-) 
PHOTOSYNTHESIS/EFFICIENCY 
Can the efficiency of photosynthesis be increased, 4:9969 (CONF- 
7705 123-) 
Changing times, 4:9576 (CONF-771176-) 
Photosynthesis and plant productivity, 4:9970 (CONF-7705123-) 
PHOTOSYNTHESIS/ELECTRON TRANSFER 
Electron transfer in micellar pone oe (CONF-7705123-) 
PHOTOSYNTHESIS/OPTIMIZATI 
Increasing photosynthesis by the Sectaiest and genetic 
regulation of photorespiration (Nicotiana), 4:9971 (CONF- 
7705123-) 
PHOTOSYNTHESIS/REVIEWS 
Simulating photosynthetic quantum conversion, 4:11166 
PHOTOVOLTAIC CELLS/ENERGY STORAGE 
New battery technologies, 4:10807 (CONF-770490-) 
PHOTOVOLTAIC CONVERSION/ENERGY STORAGE 
Energy storage for photovoltaic conversion, 4:10000 (CONF- 
770865-) 
Energy storage and conversion for photovoltaic and wind energy 
systems, 4:10001 (CONF-770865-) 
PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 
Photovoltaic mission analysis, 4:9930 (CONF-770865-) 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/COMMERCIALIZATION 
MIT Photovoltaics Program project summary, 4:9995 (CONF- 
770865-) 
PHOTOVOLTAIC POWER PLANTS/COST 
Perspectives on utility central station photovoltaic applications, 
4:9991 (CONF-770865-) 
PHOTOVOLTAIC POWER PLANTS/DATA ACQUISITION 
SYSTEMS 
Data acquisition system for marketing and institutional data, 
4:9932 (CONF-770865-) 

Data acquisition system, 4:10007 (CONF-770865-) 
PHOTOVOLTAIC POWER PLANTS/ECONOMIC ANALYSIS 
Economic factors and ground rules for photovoltaic residential 

analysis, 4:10004 (SAND-78-7013) 
Regional conceptual design for residential photovoltaic systems. 
aes | progress report No. 3, October 1977, 4:10002 (SAND- 
8-7013) 
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PHOTOVOLTAIC POWER PLANTS/ECONOMIC IMPACT 

Opening comments for the panel discussion on impact of 
photovoltaic plants in utility generation systems, 4:9992 
(CONF-770865-) 

PHOTOVOLTAIC POWER PLANTS/ENERGY STORAGE 

Battery storage performance requirements for terrestrial solar 
photovoltaic power systems, 4:9952 (CONF-770865-) 

Energy storage for photovoltaic conversion, 4:10000 (CONF- 
770865-) 

PHOTOVOLTAIC POWER PLANTS/EVALUATION 
Total utility system economic evaluations, 4:9993 (CONF-770865-) 
PHOTOVOLTAIC POWER PLANTS/GOVERNMENT 

POLICIES 

MIT Photovoltaics Program project summary, 4:9995 (CONF- 
770865-) 

PHOTOVOLTAIC POWER PLANTS/INVERTERS 

10 kVa inverter/controller, 4:9999 (CONF-770865-) 

PHOTOVOLTAIC POWER PLANTS/MARKET 

Data acquisition system for marketing and institutional data, 
4:9932 (CONF-770865-) 

Photovoltaic power systems market identification and analysis, 
4:9934 (CONF-770865-) 

PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 

Perspectives on utility central station photovoltaic applications, 
4:9991 (CONF-770865-) 

PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 

TESTING 

ERDA/LeRC Systems Test Facility (STF) status, 4:9997 (CONF- 
770865-) 

PHOTOVOLTAIC POWER PLANTS/PILOT PLANTS 

Photovoltaic power system, Museum of Science and Industry, 
Chicago, 4:9996 (CONF-770865-) 

PHOTOVOLTAIC POWER PLANTS/POWER 

CONDITIONING CIRCUITS 

10 kVa inverter/controller, 4:9999 (CONF-770865-) 

PHOTOVOLTAIC POWER PLANTS/SYSTEMS ANALYSIS 

Systems Engineering and Analysis Task of the ERDA 
Photovoltaics Systems Definition Project, 4:9990 (CONF- 
770865-) 

PHOTOVOLTAIC POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

Solar energy: its technologies and applications, 4:9918 (BNL- 
24832) 

Systems Engineering and Analysis Task of the ERDA 
Photovoltaics Systems Definition Project, 4:9990 (CONF- 
770865-) 

PHOTOVOLTAIC POWER PLANTS/TEST FACILITIES 

ERDA/LeRC Systems Test Facility (STF) status, 4:9997 (CONF- 
770865-) 

PHOTOVOLTAIC POWER PLANTS/USES 
Photovoltaic power system applications, 4:9998 (CONF-770865-) 
PHTHALIC ACID ESTERS/GAS CHROMATOGRAPHY 
Determination of adulterants used in lubricating oils in accordance 
with the law of August 12, 1977, 4:9627 
PHWR TYPE REACTORS 
See also NARORA-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
RAKE-2 REACTOR 
PHWR TYPE REACTORS/REACTOR SIMULATORS 

Simulation of a pressurized heavy water nuclear power plant, 

4:10320 
PHYSICAL PROTECTION DEVICES/CATALOGS 

Catalog of physical protection equipment. Book 1: Volume II. 
Intrusion detection components, 4:9842 (NUREG- 
0274(Vol.2)(Bk.1)) 

Catalog of physical protection equipment. Book 2: Volume III. 
Energy control components, 4:9843 (NUREG- 
0274(Vol.3)(Bk.2)) 

Catalog of physical protection equipment. Book 2: Volume IV. 
Surveillance and alarm assessment components, 4:9844 
(NUREG-0274(Vol.4)(Bk.2)) 

Catalog of physical protection equipment. Book 3: Volume VIII. 
General purpose communication components, 4:9845 (NUREG- 
0274(Vol.8)(Bk.3)) 

PHYSICAL PROTECTION DEVICES/EVALUATION 

Guide for the evaluation of physical protection equipment. Book 

2: Volumes IV-VIII, 4:9850 (NUREG-0273(Vols.4-8)(Bk.2)) 
PHYSICAL PROTECTION DEVICES/SYSTEMS ANALYSIS 
EASI program improvements for HP-67 and TI-59 calculators, 
4:9846 (NUREG/CR-0350) 
PHYSICAL RADIATION EFFECTS/MEETINGS 
Radiation effects in breeder reactor structural materials, 4:10385 
PHYTOCHROMES/MEASURING METHODS 

Study of the biochemical effects of ionizing and nonionizing 

radiation on plant metabolism during development. Progress 





MARCH 15, 1979 


report, December 1, 1977-November 30, 1978, 4:11571 (ORO- 
4241-8) 
PICKERING-3 REACTOR/PRESSURE TUBES 
Pickering pressure tube cracking experience, 4:10313 
PICKERING-4 REACTOR/PRESSURE TUBES 
Pickering pressure tube cracking experience, 4:10313 
LES 


See FOUNDATIONS 
PINCH DEVICES 
See also LINEAR THETA PINCH DEVICES 
SCYLLAC DEVICES 
PINCH DEVICES/HELICAL CONFIGURATION 
Helical theta pinches with low compression ratio, 4:11868 
PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS/CROSS SECTIONS 
Prism plot analysis of the reaction 7” p — pa* m7 mw at 15 GeV/ 
c. Master's thesis, 4:11720 (AD-A-053520) 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Jet structure and planarity in 7” p interactions at 147 GEV/C 
(Momentum iensor, leading particle production, differential 
cross sections), 4:11721 (COO-1195-414) 
PION PLUS-PROTON INTERACTIONS/CROSS SECTIONS 
A study of the reaction 7* p — A** rho®, with incoming pion 
momentum of 5.8 GeV/c. Master's thesis, 4:11719 (AD-A- 
053297) 
PIPE JOINTS/DESIGN 
Pipe connector (Patent), 4:10527 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA OIL PIPELINE 
SLURRY PIPELINES 
PIPELINES/DESIGN 
Development work on new hot water transport and distribution 
systems, 4:10892 
Drag and inertia coefficients for partially-buried offshore 
pipelines, 4:11310 
PIPELINES/EXPLOSION WELDING 
Explosive welding: the deepwater pipeline connection/repair 
solution, 4:11415 
PIPELINES/FAILURES 
Low-cycle corrosion fatigue of pipe steel during the use of main 
oil pipelines, 4:9647 
PIPELINES/FLUID FLOW 
Deposition of paraffin wax from flowing systems, 4:9650 
PIPELINES/FOULING 
Deposition of paraffin wax from flowing systems, 4:9650 
PIPELINES/INSPECTION 
Inspection of buried pipelines by submersibles: pipe tracking and 
pipe logging instrumentation, 4:11309 
PIPELINES/INSTALLATION 
First reel pipelay ship under construction: applications up to 16 
inch diameter pipe 3000 feet of water, 4:11307 
Natural backfilling of pipeline trenches (Theoretical analysis), 
4:11311 
PIPELINES/LEAK TESTING 
Report on Boeing pipeline leak detection system, 4:11449 (RHO- 
LD-61) 
PIPELINES/MAINTENANCE 
Inspection of buried pipelines by submersibles: pipe tracking and 
pipe logging instrumentation, 4:11309 
PIPELINES/MONITORING 
Development of an unmanned, self-controlled, free-swimming 
vehicle, 4:11362 
PIPELINES/REPAIR 
Design and model testing of large submersible work system, 
4:11360 
PIPELINES/SIMULATION 
Drag and inertia coefficients for partially-buried offshore 
pipelines, 4:11310 
PIPELINES/THERMAL INSULATION 
Insulated offshore oil pipeline for deep water, 4:11308 
PIPELINES/UNSTEADY FLOW 
Effect of some factors on the accuracy of analytical investigation 
of unsteady flow of liquids in pipelines, 4:9649 
PIPELINES/WELDED JOINTS 
New method for hyperbaric welded pipeline tie-ins, 4:11416 
PIPELINES/WELDING 
Hyperbaric welding for connection and repair of deep sea 


pipelines (Hyperbaric welding; metal inert gas (MIG) welding), 


4:11417 
New method for hyperbaric welded pipeline tie-ins, 4:11416 


PLASMA/ELECTRON TEMPERATURE 


PIPES/DESIGN 
High-temperature piping design technology. Quarterly technical 
progress report, April-June 1978 (LMFBR), 4:10332 (ESG- 
DOE- 13241) 
PIPES/FAILURES 
High-temperature piping design technology. Quarterly technical 
progress report, April-June 1978 (LMFBR), 4:10332 (ESG- 
DOE- 13241) 
PIPES/RATCHETING 
Thermal ratchetting test of type 316 stainless steel seamless to 
seam-welded pipe: specimen TTT-4, 4:10338 (ORNL-5430) 
PIPES/STRESS CORROSION 
Towards an elastic-plastic fracture mechanics predictive capability 
for reactor piping (BWR), 4:10211 
PISUM/RADIONUCLIDE KINETICS 
Movement of mercury-203 in plants. Final report, 4:11585 (PB- 
276472) 
PITCHES/FRACTIONATION 
Influence of the type of quinoline insolubles on the quality of coal 
tar binder pitch, 4:9471 
PITUITARY HORMONES/RADIOSENSITIVITY EFFECTS 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
PLANET-SYSTEM ACCRETION/MATHEMATICAL MODELS 
Low-speed impact phenomena and orbital resonances in the 
moon- and planet-building process. Semiannual report, 4:11690 
(N-78-19016) 
PLANT GROWTH REGULATORS/BIOLOGICAL EFFECTS 
Plant regeneration from hypocotyl- and anther-derived callus of 
berseem clover (Trifolium alexandrium), 4:11546 
PLANTS 
See also ALGAE 
BIOMASS 
FORAGE 
FUNGI 
NICOTIANA 
PLANTS/BIOCHEMICAL REACTION KINETICS 
Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. Progress 
report, December 1, 1977-November 30, 1978, 4:11571 (ORO- 
4241-8) 
PLANTS/BIOLOGICAL RADIATION EFFECTS 
Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. Pro. 
report, December 1, 1977-November 30, 1978, 4:11571 “(ORO- 
4241-8) 
PLANTS/CHEMICAL COMPOSITION 
Nutrient concentrations in the natural vegetation of the Mojave 
Desert, 4:11503 
PLANTS/METABOLISM 
Plant selection and the control of metabolism. The point of view 
of the geneticist, 4:9972 (CONF-7705123-) 
PLANTS/PRODUCTIVITY 
Photosynthesis and plant productivity, 4:9970 (CONF-7705123-) 
PLANTS/YIELDS 
Photosynthetic materials for energy conversion, 4:9973 (CONF- 
7705123-) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/DIFFERENTIAL EQUATIONS 
Inhomogeneous diffusion equations in plasma physics and fluid 
dynamics, 4:11831 
PLASMA/DOPPLER EFFECT 
Optical escape factors for doppler profiles in spherical, cylindrical 
and plane parallel geometries, 4:11804 (N-78-18933) 
PLASMA/ELECTRIC CONDUCTIVITY 
Anomalous d.c. resistivity in a turbulent plasma, 4:11840 
PLASMA/ELECTROMAGNETIC RADIATION 
Propagation of a surface electromagnetic wave in a plasma with 
allowance for electron heating, 4:11886 
Transient reflection and transmission of E polarized 
electromagnetic waves at boundary surface between air and 
moving isotropic plasma, 4:11890 
PLASMA/ELECTRON TEMPERATURE 
bere | = electron temperature relaxation in an afterglow plasma, 
711829 





PLASMA/ELECTRON-ATOM COLLISIONS 


PLASMA/ELECTRON-ATOM COLLISIONS 
Electron-atom momentum-transfer cross sections for caesium from 
the measured electron thermal conductivity, 4:11806 
PLASMA/EMISSION SPECTRA 
Emission continua of rare gas plasmas, 4:11833 
PLASMA/LANGMUIR FREQUENCY 
Langmuir turbulence and dissipation of HF energy, 4:11838 
PLASMA/LINE BROADENING 
Line broadening measurement in high density plasma, (2). Neutral 
helium lines, 4:11817 
Long-range potentials and stark broadening of neutral lines, 
4:11807 
PLASMA/MAGNETIC FIELDS 
Renormalized theory of magnetic field generation in resonance 
absorption, 4:11917 
PLASMA/MAGNETOHYDRODYNAMICS 
Computational method in plasma physics, 4:11836 
PLASMA/SKIN EFFECT 
Propagation of a surface electromagnetic wave in a plasma with 
allowance for electron heating, 4:11886 
PLASMA/STARK EFFECT 
Long-range potentials and stark broadening of neutral lines, 
4:11807 
Stark broadening of hydrogen lines in a plasma, 4:11811 
PLASMA/STOPPING POWER 
Ray-Hora theory of stopping power of plasma electrons, 4:11834 
PLASMA/STRIATIONS 
Evolution of transverse instability in a hollow cylindrical weakly- 
ionized plasma column, 4:11808 
PLASMA/THERMAL CONDUCTIVITY 
Electron-atom momentum-transfer cross sections for caesium from 
the measured electron thermal conductivity, 4:11806 
PLASMA/TURBULENCE 
Anomalous d.c. resistivity in a turbulent plasma, 4:11840 
Langmuir turbulence and dissipation of HF energy, 4:11838 
Pulsation of turbulence in quasilinear theory, 4:11867 
PLASMA CONFINEMENT 
Force-free systems with a cylindrical magnetic wall for high- 
temperature plasma confinement, 4:11764 
Stabilization of plasma flow in a transverse magnetic field, 4:11778 
PLASMA DIAGNOSTICS 
International congress: waves and instabilities in plasmas, 3rd, 
1977, 4:11769 
PLASMA DIAGNOSTICS/ATOMIC BEAMS 
Measurement of radial current distribution in a tokamak plasma, 
using a neutral lithium beam, 4:11786 (EUR-CEA-FC-929) 
PLASMA DIAGNOSTICS/BOLOMETERS 
Bolometer with high time resolution for investigation of energy 
losses in tokamaks, 4:11787 
PLASMA DIAGNOSTICS/COHERENT SCATTERING 
Plasma diagnostics by four-photon light coherent scattering on an 
ion sound, 4:11796 
PLASMA DIAGNOSTICS/DOPPLER BROADENING 
Doppler temperature and particle confinement time determined 
from measurements of h$sub $alpha$$-line on a tokamak plasma 
in the JFT-2a device, 4:11790 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Positive ion collection by a cylindrical probe in a collisional 
plasma, 4:11795 
PLASMA DIAGNOSTICS/ELECTROMAGNETIC RADIATION 
Proposed method of determining the current density profile by 
utilizing ordinary and extraordinary waves, 4:11798 
PLASMA DIAGNOSTICS/EMISSION SPECTRA 
Plasma-diagnostic techniques for the study of powerinterrupting 
phenomena, 4:11799 
PLASMA DIAGNOSTICS/FAR ULTRAVIOLET RADIATION 
Space-resolved vacuum ultra-violet spectroscopy on T.F.R. 
Tokamak plasmas, 4:11792 
PLASMA DIAGNOSTICS/FUNCTIONAL MODELS 
Plasma source model for investigations in the electron density 
range of 10''-10'8cm~ *, 4:11824 (IPF-77-1) 
PLASMA DIAGNOSTICS/HOLOGRAPHY 
Measurement of a theta-pinch plasma by holographic 
interferometry, 4:11797 
Study of the plasma density distribution in a current sheath by the 
interference-holographic technique, 4:11801 
PLASMA DIAGNOSTICS/INFRARED RADIATION 
Infrared beat detection. Application to studying continuous HCN 
lasers (lambda = 337), 4:11784 (EUR-CEA-FC-917) 
Study of using the guided propagation for the infrared 
interferometry on Tokamaks, 4:11785 (EUR-CEA-FC-924) 
PLASMA DIAGNOSTICS/INTERFEROMETRY 
Study of the plasma density distribution in a current sheath by the 
interference-holographic technique, 4:11801 
PLASMA DIAGNOSTICS/LASER RADIATION 
Plasma scattering experiments with a periodic Nd:YAG laser at 
1.06 xm and a Si-avalanche detector, 4:11791 
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Scattering diagnostics with periodically pulsed lasers to follow the 
continuous evolution of time dependent plasma parameters, 
4:11788 (IPF-77-5) 

PLASMA DIAGNOSTICS/RAYLEIGH SCATTERING 

Scattering diagnostics with periodically pulsed lasers to follow the 
continuous evolution of time dependent plasma parameters, 
4:11793 

PLASMA DIAGNOSTICS/SEMICONDUCTOR DETECTORS 

Infrared beat detection. Application to studying continuous HCN 

lasers (lambda= 337), 4:11784 (EUR-CEA-FC-917) 
PLASMA DIAGNOSTICS/SHORT WAVE RADIATION 

Plasma filament diagnostics by its short wavelength thermal 

emission, 4:11802 
PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 

Axial behaviors of a theta pinch plasma with an antiparallel 

trapped magnetic field, 4:11800 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 

Thomson scattering from current-carrying plasma with Spitzer- 

Haerm electron distribution function, 4:11794 
PLASMA DRIFT/DISTRIBUTION FUNCTIONS 
Turbulent diffusion in a multicomponent plasma, 4:11826 (KIYI- 


77-2) 
PLASMA FILAMENT/PLASMA DIAGNOSTICS 
Plasma filament diagnostics by its short wavelength thermal 
emission, 4:11802 
PLASMA FOCUS/NEUTRON EMISSION 
Neutron emission from CO: laser irradiated plasma focus, 4:11819 
PLASMA FOCUS DEVICES/PERFORMANCE 
Recent developments in plasma focus research, 4:11816 
PLASMA FOCUS DEVICES/PLASMA DIAGNOSTICS 
Beam deviation method as a diagnostic tool for the plasma focus, 
4:11789 (IPF-78-3) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
JOULE HEATING 
LASER-RADIATION HEATING 
SHOCK HEATING 
TURBULENT HEATING 
International congress: waves and instabilities in plasmas, 3rd, 
1977, 4:11769 
PLASMA HEATING/HEAT TRANSFER 
Study of heat exchange in a multi-jet mixing chamber of plasma 
heating device, 4:11269 
PLASMA INSTABILITY 
See also CONVECTIVE INSTABILITIES 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
Helical theta pinches with low compression ratio, 4:11868 
Sideband instability, 4:11880 
PLASMA INSTABILITY/ELECTRIC CONDUCTIVITY 
Effect of finite conductivity on the vertical stability of a tokamak 
plasma column with a noncircular cross section without 
conducting shell, 4:11872 
PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
Spatial growth of filamentation instability in a magnetoplasma, 
4:11856 
PLASMA INSTABILITY/STABILIZATION 
Analysis of feedback control for tokamak plasma equilibrium, 
11852 


PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
TEARING INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
Macroscopic instability of magnetoacoustic solitons, 4:11877 
MHD stability for a class of tokamak equilibria with fixed 
boundaries, 4:11863 
Nonlinear magnetohydrodynamics. Progress report, December 15, 
1977-December 14, 1978, 4:11850 (ORO-5260-2) 
PLASMA MACROINSTABILITIES/STABILIZATION 
Experimental results on toroidal facilities with q < 1, 4:11881 
(CTO-1332) 
RF stabilization of a quasi-constant discharge in weak longitudinal 
magnetic fields, 4:11882 (CTO-1333) 
PLASMA MICROINSTABILITIES 
See also CYCLOTRON INSTABILITY 
DRIFT INSTABILITY 
LOSS CONE INSTABILITY 
Microinstability theory in tokamaks, 4:11861 
PLASMA PRODUCTION 
Production of microwave plasma beam and its heating by pulsed 
high current at atmospheric pressure, 4:11779 
PLASMA PRODUCTION/ELECTRON BEAMS 
Properties of the plasma generated by irradiating spherical heavy 
targets by an electron beam, 4:11844 
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PLASMA SIMULATION 
Plasma source model for investigations in the electron density 
range of 101!-10'5cm~%, 4:11824 (IPF-77-1) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
FAST MAGNETOACOUSTIC WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/EXCITATION 
Electron beam excitation of potential oscillations in a plasma 
narrow waveguide with a metal screen, 4:11898 
Excitation of finite amplitude regular transverse plasma 
oscillations by a bounded relativistic electron beam, 4:11896 
PLASMA WAVES/OPTICAL PUMPING 
Dynamics of the strong Langmuir turbulence in a field of 
continuous pumping, 4:11780 
PLASMAPAUSE/MATHEMATICAL MODELS 
Numerical simulation of ionospheric and plasmaspheric dynamics. 
Final scientific report, 10 October 1976-30 September 1977, 
4:11703 (AD-A-053451) 
PLASMAPAUSE/PLASMA DENSITY 
Numerical simulation of ionospheric and plasmaspheric dynamics. 
Final scientific report, 10 October 1976-30 September 1977, 
4:11703 (AD-A-053451) 
PLASMAPAUSE/PLASMA DRIFT 
Study of plasma flow near the earth’s plasmapause. Final report, 1 
October 1976-30 September 19 77, 4:11702 (AD-A-053291) 
PLASMASPHERE/KINETICS 
Numerical simulation of ionospheric and plasmaspheric dynamics. 
Final scientific report, 10 October 1976-30 September 1977, 
4:11703 (AD-A-053451) 
PLASMATRONS/GAS COOLING 
Investigation of the effectiveness of porous cooling of the 
plasmatron stabilizing channel, 4:11812 
PLASMONS/RAMAN EFFECT 
Plasmon production in a plasma by a Raman process. Threshold of 
stimulation of the plasmons. Application to a helium plasma, 
4:11887 
PLASTICIZERS/CHEMICAL ANALYSIS 
Accelerated method of determining the content of paraffin- 
naphthene hydrocarbons in petroleum plasticizers, 4:9658 
PLASTICS INDUSTRY/ENERGY CONSERVATION 
Energy conservation: industry (a bibliography with abstracts). 
Final report for 1964-May 1978, 4:10924 (NTIS/PS-78/0570) 
Polyketones and polysulfones for conservation in the ethylene 
polymer industry. Progress report No. 1, October 1977-March 
1978, 4:10933 (BNL-50884) 
PLATE TECTONICS/BOUNDARY CONDITIONS 
Convergent plate margins for field geologists, 4:11619 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/CATALYTIC EFFECTS 
Mass-spectrometric investigation of the oxidation of ammonia on 
platinum, 4:9907 
PLATINUM/PERMEABILITY 
Measurement of small diffusion coefficients using ion-beam- 
sputtering as a microsectioning technique, 4:11053 
PLATINUM/SELF-DIFFUSION 
Measurement of small diffusion coefficients using ion-beam- 
sputtering as a microsectioning technique, 4:11053 
PLATINUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural studies of precursor and partially oxidized conducting 
complexes. III. A neutron diffraction study of barium 
tetracyanoplatinate(II) tetrahydrate, 4:11141 
Structural studies of precursor and partially oxidized conducting 
complexes. IV. A neutron diffraction study of dirubidium 
tetracyanoplatinate(IV) dibromide, 4:11142 
PLATINUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Ligand conformational dependence on intermolecular back 
bonding in the one-dimensional material, K/sub 1.6/ 
Pt(C204)o.1.2H2O, 4:11143 
PLBR REACTOR/PRIMARY COOLANT CIRCUITS 
Final report: Phase II extension, Prototype Large Breeder 
Reactor. Primary heat transport system cell studies, 4:10341 
(TID-28755) 
PLBR REACTOR/REACTOR SIMULATORS 
Hybrid Computer Model of the Prototype Large Breeder Reactor 
plant and control system, 4:10581 
PLEURA/BIOLOGICAL RADIATION EFFECTS 
Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 
PLUMES/MATHEMATICAL MODELS 
Plume model validation, 4:11477 (EPRI-EA-917-SY) 
PLUTONIUM/ACCOUNTING 
Accuracy required for plutonium accountancy in monitoring solid 
waste streams, 4:9840 (EUR-5661) 


PLUTONIUM DIOXIDE/SOLIDIFICATION 


PLUTONIUM/EQUILIBRIUM 

Alternative methods for proportional equations in plutonium 

chemistry, 4:11181 (MLM-2570) 
PLUTONIUM/ION EXCHANGE 

Separation of uranium, plutonium and neodymium on a single 
cation exchange column for mass-spectrometric burn-up 
determinations of uranium/plutonium-carbide fuel elements, 
4:11122 

PLUTONIUM/RADIATION HAZARDS 

Significance of plutonium for nuclear power and opposition to its 

use, 4:10190 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 

PLUTONIUM 238/RADIATION MONITORING 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 

PLUTONIUM 238/RADIOASSAY 

History of PUQFUA: plutonium body burden (Q) from urine 
assays, 4:11582 (LA-7403-H) 

PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 

General-purpose heat scurce development. Phase I: design 
requirements, 4:9856 (LA-7385-SR) 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, August 1978, 4:9857 (LA-7519-PR) 

General-purpose heat source development. Phase II: conceptual 
designs, 4:9858 (LA-7546-SR) 

PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 

PLUTONIUM 239/RADIATION MONITORING 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 

PLUTONIUM 239/RADIOASSAY 

History of PUQFUA: plutonium body burden (Q) from urine 
assays, 4:11582 (LA-7403-H) 

PLUTONIUM 239 TARGET/NEUTRON REACTIONS 

Improved resonance formulas for cross sections of fissile elements, 
4:11734 

PLUTONIUM 240/ENVIRONMENTAL TRANSPORT 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 

PLUTONIUM 240/RADIATION MONITORING 

Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 

Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 

PLUTONIUM CARBIDES/FABRICATION 
Technological aspects of fuel fabrication for various power 
reactors, 4:10553 
PLUTONIUM DIOXIDE/DISSOLUTION 
Process of dissolution of plutonium dioxide, 4:9775 
PLUTONIUM DIOXIDE/MATERIALS HANDLING 

Research and development program for selected components of 
mixed oxide fuel fabrication. Quarterly progress report for 
period ending June 30, 1977, 4:9768 (SRO-0945-1) 

PLUTONIUM DIOXIDE/MECHANICAL PROPERTIES 

Plutonium fuel and fuel elements for power reactors, 4:10367 

PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Fuel and fission gas response to simulated thermal transients: 
experimental results and correlation with fission gas release and 
swelling model, 4:10705 

PLUTONIUM DIOXIDE/PNEUMATIC TRANSPORT 

Research and development program for selected components of 
mixed oxide fuel fabrication. Quarterly progress report for 
period ending June 30, 1977, 4:9768 (SRO-0945-1) 

PLUTONIUM DIOXIDE/SOLIDIFICATION 

Quantitative comparison of solidification analysis for single- 

component and mixed-oxide fuels, 4:10707 





PLUTONIUM NITRIDES/FABRICATION 


PLUTONIUM NITRIDES/FABRICATION 

Technological aspects of fuel fabrication for various power 

reactors, 4:10553 
PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT DEFECTS 

See also INTERSTITIALS 
POINT DEFECTS/ELECTRON MICROSCOPY 

Computer experiments on the imaging of point defects with the 

conventional transmission electron microscope, 4:11743 
POISONING 
See also FLUID POISON CONTROL 
XENON OSCILLATIONS 
POISONING/THERAPY 
Treatment of methyl mercury poisoning in mice with 2,3- 
dimercaptosuccinic acid and other complexing thiols, 4:11547 
POLAND/COAL MINING 
Automatzc coal haulage system in Poland, 4:9532 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
WATER POLLUTION 
POLLUTION/GLOBAL ASPECTS 

Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 

POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/LEGAL ASPECTS 

Negotiated development: a breakthrough in environmental 

controversies, 4:11501 
POLLUTION CONTROL/REGULATIONS 
Negotiated development: a breakthrough in environmental 
controversies, 4:11501 
POLLUTION CONTROL EQUIPMENT 
See also ELECTROSTATIC PRECIPITATORS 
OIL RETENTION BOOMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/COST 

An economic evaluation of proposed amendments to the Illinois 

Sulfur Dioxide Regulation, 4:11500 (PB-282390) 
POLLUTION CONTROL EQUIPMENT/DATA 

COMPILATION 

Steam-electric plant air and water quality control data. Summary 
report for the year ended December 31, 1974, 4:10130 (DOE/ 
FERC-0018) 

POLLUTION CONTROL EQUIPMENT/DESIGN 

Flue gas desulfurization systems: design and operating 
considerations. Volume I. Executive summary. Final report, 
April-December 1977, 4:9496 (PB-280253) 

Flue gas desulfurization systems: design and operating 
considerations. Volume II. Technical report. Final report, 
April-December 1977, 4:9497 (PB-280254) 

Project marual for full-scale dual alkali demonstration at 
Louisville Gas and Electric Co.--preliminary design and cost 
estimate. Report on Phase 1, October 1976-December 1977, 
4:10165 (PB-278722) 

POLLUTION CONTROL EQUIPMENT/PERFORMANCE 

Flue gas desulfurization systems: design and operating 
considerations. Volume I. Executive summary. Final report, 
April-December 1977, 4:9496 (PB-280253) 

Flue gas desulfurization systems: design and operating 
considerations. Volume II. Technical report. Final report, 
April-December 1977, 4:9497 (PB-280254) 

POLLUTION CONTROL EQUIPMENT/PERFORMANCE 

TESTING 

Performance evaluation of induced gas flotation (IGF) machine 
through math modeling, 4:11418 

POLLUTION LAWS 

Controlling the entrance of toxic pollutants into U.S. waters, 
4:11528 

Negotiated development: a breakthrough in environmental 
controversies, 4:11501 

POLLUTION LAWS/ECONOMIC IMPACT 

Impact of the safe drinking water act on energy development. 

Final issue paper, 4:11533 (TID-28785) 
POLLUTION REGULATIONS 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume I. Executive 
summary. Final task report April-December 1977, 4:10168 (PB- 
279635) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume II. Technical 
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discussion. Final task report, April-December 1977, 4:10169 
(PB-279636) 
POLLUTION REGULATIONS/COST BENEFIT ANALYSIS 
Evaluation through interdisciplinary modeling: stationary sources 
in Chicago, 4:11488 (PB-282325) 
POLLUTION REGULATIONS/ENFORCEMENT 
Inspection manual for the enforcement of new source performance 
standards as applied to contact catalyst sulfuric acid plants. 
Final report, 4:11525 (PB-277015) 
POLLUTION REGULATIONS/RECOMMENDATIONS 
Report to U.S. EPA of the specialists conference on the EPA 
modeling guideline, 4:11497 (CONF-770265-) 
POLONIUM 210/TISSUE DISTRIBUTION 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
CARCINOGENESIS 
Polycyclic aromatic hydrocarbons in mineral oil, [coal] tar, and 
[coal] pitch, excluding petroleum (111 references), 4:9575 
POLYCYCLIC AROMATIC HYDROCARBONS/MEASURING 
METHODS 
Polynuclear aromatic hydrocarbons in coal: identification by their 
x-ray excited optical luminescence, 4:9482 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also ORGANIC POLYMERS 
Investigation of alkali polymers obtained in the process of 
chemical stabilization of pyrolysis products, 4:9628 
POLYMERS/ADSORPTION 
Comparative evaluation of polymers for oil recovery: flow and 
retention in porous media. Paper No. 6601-B, 4:9605 
POLYMERS/FLUID FLOW 
Comparative evaluation of polymers for oil recovery: flow and 
retention in porous media. Paper No. 6601-B, 4:9605 
POLYMERS/LIQUID COLUMN CHROMATOGRAPHY 
Chemical movement in micellar flooding: determination of 
sulfonates and polymers by liquid chromatography. Paper No. 
SPE 6596, 4:9600 
POLYMERS/OXIDATION 
Structural and dynamic studies of materials possessing high energy 
content. Final report, 1 September 1973-31 October 1977, 
4:11224 (AD-A-052936) 
POLYMERS/VISCOSITY 
Comparative evaluation of polymers for oil recovery: rheological 
properties. Paper No. SPE 6601-A, 4:9604 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYSTYRENE/ION PAIRS 
Far infrared studies of ion clustering in ionomers. Technical 
report, 4:11146 (AD-A-051894) 
POLYURETHANES/MOLDING 
Cooling aluminum molds using heat pipes. Final report, 4:11189 
(BDX-613-2039) 
PONDS 
See LAKES 
POPULATION DYNAMICS/BIOLOGICAL RADIATION 
EFFECTS 


Revegetation following artificial disturbance. Three year progress 
report, June 1, 1975-February 28, 1978, 4:11508 (COO-2743-5) 
POPULATION DYNAMICS/MATHEMATICAL MODELS 
Stability criteria for multispecies ecological communities. 
Environmental Sciences Division publication No. 1226, 4:11502 
(ORNL/TM-6475) 
POROUS MATERIALS/FLUID FLOW 
Visualization of blob mechanics in flow through porous media 
(For petroleum recovery by waterflooding), 4:9596 
POROUS MATERIALS/PERMEABILITY 
Comparative evaluation of polymers for oil recovery: flow and 
retention in porous media. Paper No. 6601-B, 4:9605 
Flow equation for foam flowing through porous media and its 
= as a secondary recovery fluid. Paper No. SPE 6599, 
4: 
POSITION SENSITIVE DETECTORS/FABRICATION 
Strip type radiation detector and method of making same (Patent), 
4:11436 
POSITIONING/CONTROL SYSTEMS 
bei eo as a means to improve dynamic positioning, 
il 
POSITIVE IONS 
See CATIONS 
POSITRONS/LIFETIME 
Approximate method for calculating the lifetime of positrons 
trapped by lattice defects, 4:11746 
POTASSIUM/ELECTRON COLLISIONS 
Radiation from Ag and K films bombarded by low energy 
electrons, 4:11708 (ORNL/TM-6527) 
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POTASSIUM/PHOTOEMISSION 
Radiation from Ag and K films bombarded by low energy 
electrons, 4:11708 (ORNL/TM-6527) 
POTASSIUM CHLORIDES/REMOVAL 
Support studies in fluidized-bed combustion. Quarterly report, 
January-March 1978, 4:9557 (ANL/CEN/FE-78-3) 
POTASSIUM COMPLEXES/ELECTRIC CONDUCTIVITY 
Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF™ and F™ anions, 4:11134 
POTASSIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF” and F™ anions, 4:11134 
POTASSIUM COMPLEXES/SYNTHESIS 
Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF” and F™ anions, 4:11134 
POTASSIUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Ligand conformational dependence on intermolecular back 
bonding in the one-dimensional material, K/sub 1.6/ 
Pt(C204)o.1.2H2O, 4:11143 
POTASSIUM FLUORIDES/ABSORPTION SPECTRA 
Comments on the magnetic resonance absorption spectrum of the 
F2 molecule-ion in single crystals of LiF, NaF, and KF?, 4:11144 
POTASSIUM IONS/ENERGY LEVELS 
Basic studies of atomic dynamics. Progress report for period 
October 1, 1977-September 30, 1978 (Summaries of research 
activities at University of Chicago), 4:11715 (COO-1674-153) 
POTASSIUM NITRATES/RADIOLYSIS 
Radiation products and tunneling process in ionic glasses. I. 
Radiation products and recombination in undoped nitrate and 
acetate glasses, 4:11172 
POWER CONDITIONING CIRCUITS/DESIGN 
10 kVa inverter/controller, 4:9999 (CONF-770865-) 
POWER CONDITIONING CIRCUITS/FABRICATION 
10 kVa inverter/controller, 4:9999 (CONF-770865-) 
POWER DEMAND/FORECASTING 
Regional analysis of electricity demand growth, 4:10855 (CONF- 
780843-3) 
POWER DEMAND/REGIONAL ANALYSIS 
Regional analysis of electricity demand growth, 4:10855 (CONF- 
780843-3) 
POWER DISTRIBUTION/MEASURING METHODS 
Device for the measurement of in-core power distribution (Patent; 
BWR), 4:10228 
POWER GENERATION/CAPACITY 
Electric power supply and demand 1978-1987 for the continuous 
United States as projected by the Regional Electric Reliability 
Councils in their April 1, 1978 long-range coordinated planning 
reports to the Department of Energy, 4:10864 (DOE/ERA- 
0018) 


POWER GENERATION/COMPARATIVE EVALUATIONS 
Ten clean ways to burn coal and their busbar costs, 4:9564 
POWER GENERATION/COST 
Ten clean ways to burn coal and their busbar costs, 4:9564 
POWER GENERATION/FORECASTING 
Electric power supply and demand 1978-1987 for the continuous 
United States as projected by the Regional Electric Reliability 
Councils in their April 1, 1978 long-range coordinated planning 
reports to the Department of Energy, 4:10864 (DOE/ERA- 
0018) 
POWER PLANTS 
See also COMPRESSED AIR STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/BOILERS 
Fluid dynamics applied to the improvement of power station 
boiler performance, 4:10129 (CONF-7608 122-) 
POWER PLANTS/PERFORMANCE 
Survey of performance assurance concepts applicable to baseload 
electric power plants, 4:10158 (AD-A-052116) 
POWER PLANTS/RELIABILITY 
Survey of performance assurance concepts applicable to baseload 
electric power plants, 4:10158 (AD-A-052116) 
POWER REACTORS 
See also AVR REACTOR 
BARSEBAECK-1 REACTOR 
BELOYARSK-3 REACTOR 


POWER REACTORS/PRESSURE VESSELS 


BEZNAU-I REACTOR 
BIBLIS-A REACTOR 
BOHUNICE A-] REACTOR 
BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CRYSTAL RIVER-3 REACTOR 
DOEL-I REACTOR 
EBR-2 REACTOR 
GREIFSWALD-2 REACTOR 
GROHNDE REACTOR 
HINKLEY POINT-B REACTOR 
HUNTERSTON-B REACTOR 
JATR REACTOR 
JOYO REACTOR 
KNK REACTOR 
KNK-2 REACTOR 
LENINGRAD-I REACTOR 
LENINGRAD-2 REACTOR 
MAINE YANKEE REACTOR 
MONJU REACTOR 
MUELHEIM-KAERLICH REACTOR 
N-REACTOR 
OBRIGHEIM REACTOR 
PEACH BOTTOM-1 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PLBR REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
RWE-BAYERNWERK REACTOR 
SGHWR REACTOR 
SNR-1 REACTOR 
STADE REACTOR 
TULLNERFELD REACTOR 
TURKEY POINT-3 REACTOR 
VRAIN REACTOR 
WWER TYPE REACTORS 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WWER-S REACTOR 
POWER REACTORS/BURNUP 
Investigations for simplifying burn-up calculations, 4:10481 (IKE- 
6-108) 
Methods for determining the burnup of thermal and fast reactor 
fuels. 1, 4:10489 
POWER REACTORS/CONTROL ELEMENTS 
Control rod for a nuclear reactor, operating process of this reactor 
and reactor fitted up with these control rods (Patent), 4:10584 
POWER REACTORS/ELECTRIC CABLES 
Method for combined environment accelerated aging, 4:10513 
(SAND-78-0501C) 
POWER REACTORS/FUEL ELEMENTS 
Development of depletion perturbation theory for coupled 
neutron/nuclide fields, 4:10486 (ORNL/TM-5958) 
POWER REACTORS/FUEL PELLETS 
Fission-gas release from fuel at high burnup, 4:10552 
POWER REACTORS/HEAT EXCHANGERS 
Vibration analysis of heat exchanger and steam generator designs, 
4:10523 
POWER REACTORS/INTERNATIONAL COOPERATION 
Cooperation of CMEA-member states in the development of 
various types of power reactors, including certain aspects of 
their nuclear fuel cycles, 4:10188 
POWER REACTORS/IONIZATION CHAMBERS 
Ionization chamber (Patent), 4:10540 
POWER REACTORS/MELTDOWN 
Steady and transient natural convection with volumetric energy 
sources in a fluid layer bounded from below by a segment of a 
sphere. Annual report, July 1976-September 1977, 4:10683 (PB- 
278535) 
POWER REACTORS/ON-LINE CONTROL SYSTEMS 
Method for on-line power plant disturbance analysis, 4:10583 
POWER REACTORS/PLANNING 
Cooperation of CMEA-member states in the development of 
various types of power reactors, including certain aspects of 
their nuclear fuel cycles, 4:10188 
POWER REACTORS/PRESSURE VESSELS 
Assessment of weld heat-affected zones in a reactor vessel 
material, 4:10520 
Brittleness. Presupposition (criteria) for reactor vessel brittle 
fracture, 4:10505 (IAEA-202) 
Comments on reactor vessel surveillance programmes in the 
Federal Republic of Germany, 4:10506 (IAEA-202) 
Dual-shank attachment design for omega seals (Patent), 4:10525 





POWER REACTORS/REACTOR COMPONENTS 


New method for determining radiation embrittlement in reactor 
vessel surveillance, 4:10508 (IAEA-202) 

Nuclear reactor (Patent), 4:10534 

Nuclear reactor vessel and internals alignment apparatus (Patent), 
4:10519 

Plastic-strain, mean-stress criterion for ductile fracture, 4:10521 

Reactor pressure vessel support (Patent), 4:10516 

Utility review of irradiation surveillance programs and industry 
responsibilities, 4:10507 (IAEA-202) 

POWER REACTORS/REACTOR COMPONENTS 
Application of fracture mechanics to nuclear power stations, 
:10533 


POWER REACTORS/REACTOR CONTROL SYSTEMS 
Control technology in thermal power stations, 4:10575 
Mode of operation of a nuclear reactor (Patent), 4:10598 
RETRAN: a computer code for analyzing the dynamics and 
control of thermal-hydraulic systems, 4:10582 
POWER REACTORS/REACTOR KINETICS 
Experience with empirical modeling of power plants, 4:10503 
POWER REACTORS/REACTOR MATERIALS 
Application of fracture mechanics to nuclear power stations, 
4:10533 
POWER REACTORS/REACTOR OPERATION 
Development of process computer programs for the early 
detection of operation disturbances, 4:10179 (BMFT-FB-K-77- 
15 


) 
POWER REACTORS/REACTOR PROTECTION SYSTEMS 
Methodology assessment: an overview of the Qualification Testing 
Evaluation (QTE) Program, 4:10690 (SAND-78-0342C) 
POWER REACTORS/STEAM GENERATORS 
Eddy-current inspection for steam-generator tubing program. 
Quarterly progress report for period ending June 30, 1978, 
4:10510 (NUREG/CR-0479) 
Nonlinear transient modeling of once-through steam generators, 
4:10537 
Vibration analysis of heat exchanger and steam generator designs, 
4:10523 
POWER REACTORS/THERMODYNAMIC CYCLES 
Reflections on power plant processes with different heat transfer 
agents for future nuclear power plants, 4:10183 
POWER SUPPLIES 
Experience with secure electrical power supplies in Sweden, 


4:10529 
POWER SUPPLIES/CONTROL SYSTEMS 

Optical fiber cables for electric power system control, 4:10176 
(NP-tr-2004) 

POWER SUPPLIES/DESIGN 

Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 

POWER SUPPLIES/MAINTENANCE 

Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 

POWER SUPPLIES/SWITCHES 

New switching arrangement for nuclear fusion experiments, 

4:11928 
POWER SYSTEMS/DATA ACQUISITION SYSTEMS 

Realistic approach to electrical load analysis for marine vessels, 

4:11405 
POWER SYSTEMS/ENERGY STORAGE 

Security assessment of power systems including energy storage. 
Progress report, July 1, 1978-September 30, 1978, 4:10174 
(COO-4206-6) 

POWER SYSTEMS/RELIABILITY 

Security assessment of power systems including energy storage. 
Progress report, July 1, 1978-September 30, 1978, 4:10174 
(COO-4206-6) 

POWER SYSTEMS/RESEARCH PROGRAMS 

Security assessment of power systems including energy storage. 
Progress report, July 1, 1978-September 30, 1978, 4:10174 
(COO-4206-6 

POWER TRANSMISSION LINES/COUPLING 

Applications of multiconductor transmission line theory to the 
prediction of cable coupling. Volume V. Prediction of crosstalk 
involving twisted wire pairs. Final technical report, 4:10172 
(AD-A-053559) 

Applications of multiconductor transmission line theory to the 
prediction of cable coupling. Volume VI. A digital computer 
program for determining terminal currents induced in a 
multiconductor transmission line by an incident electromagnetic 
field. Phase report, 4:10173 (AD-A-053560) 

POWER TRANSMISSION LINES/INSTALLATION 

High voltage power cable installation concept between offshore 

structures, 4:11406 
POWER-BURST FACILITY USAEC 
See PBF REACTOR 
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POWER-COOLING-MISMATCH ACCIDENTS 
Experiment data report for test PCM-5 (Power-Cooling-Mismatch 
test series), 4:10677 (NUREG/CR-0375) 
POWER-COOLING-MISMATCH ACCIDENTS/FUEL 
ELEMENT FAILURE 
Experiment data report for test PCM-1 (power-cooling-mismatch 
test series), 4:10672 (NUREG/CR-0292) 
Fuel rod failure during film boiling (PCM-1 test in the PBF) 
(PWR), 4:10647 (CONF-781 105-4) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE (0100-1000 ATM) 
See HIGH PRESSURE 
PRESSURE GAGES 
Response time verification of in situ hydraulic pressure sensors in 
a nuclear reactor (Patent), 4:10209 
PRESSURE GAGES/CONSTRUCTION 
Zero maintenance pressure instrumentation, 4:11628 
PRESSURE SUPPRESSION 
Vent clearing during a simulated loss-of-coolant accident in Mark 
I boiling-water-reactor pressure-suppression system, 4:10698 
(UCRL-80873) 
PRESSURE TUBE REACTORS 
See also RAKE-2 REACTOR 
PRESSURE TUBE REACTORS/BLOWDOWN 
New mixed flow cluster dryout correlation for pressures in the 
range 0.6-15.5 MN/m? (90-2250 psia) - for use in a transient 
blowdown code, 4:10750 
PRESSURE TUBE REACTORS/FLOW REGULATORS 
Pressure tube type reactor (Patent), 4:10322 
PRESSURE TUBE REACTORS/FLUID POISON CONTROL 
Emergency stopping device for a reactor (Patent), 4:10593 
PRESSURE TUBE REACTORS/REACTOR CONTROL 
SYSTEMS 
Power control device for a nuclear reactor (Patent), 4:10590 
PRESSURE TUBE REACTORS/REACTOR COOLING 
SYSTEMS 
Pressure tube type research reactor (Patent), 4:10627 
PRESSURE TUBES/IN-SERVICE INSPECTION 
Contribution to the question of surveillance programs for nuclear 
reactor pressure vessels, 4:10309 (IAEA-202) 
PRESSURE VESSELS 
Burst protection for largely cylindrical steam generators, 
preferably for PWR type nuclear power plants (Patent), 4:10276 
Burst protection device for mainly cylindrical steam generators, in 
particular of PWR power plants (Patent), 4:10275 
Research on structural integrity of pressure boundary in light 
water reactor design, 4:10212 
Safety device for pressure vessels or nuclear reactors (Patent), 
4:10271 


PRESSURE VESSELS/ANNEALING 
Description of a study for the thermal anneal of neutron- 
embrittled reactor vessel materials, 4:10210 
PRESSURE VESSELS/COMPOSITE MATERIALS 
Composite materials in automotive energy storage systems, 
4:10991 (UCRL-81239) 
PRESSURE VESSELS/DESIGN 
or reactor vessel and internals alignment apparatus (Patent), 
4:10519 


PRESSURE VESSELS/DESTRUCTIVE TESTING 

Test of 6-in.-thick pressure vessels. Series 3: intermediate test 

vessel V-7B (BWR; PWR), 4:10206 (NUREG/CR-0309) 
PRESSURE VESSELS/EMBRITTLEMENT 

New method for determining radiation embrittlement in reactor 

vessel surveillance, 4:10508 (IAEA-202) 
PRESSURE VESSELS/FABRICATION 

Fabrication of pressure vessels/heat exchangers for high pressure 

or critical applications : experience at B.A.R.C., 4:10532 
PRESSURE VESSELS/FAILURES 

Advances in fracture mechanics analyses of primary system 

performance under operating and accident conditions, 4:10522 
PRESSURE VESSELS/FRACTURE PROPERTIES 

Advances in fracture mechanics analyses of primary system 
performance under operating and accident conditions, 4:10522 

Brittleness. Presupposition (criteria) for reactor vessel brittle 
fracture, 4:10505 (IAEA-202) 

Heavy-Section Steel Technology Program. Quarterly progress 
report, April-June 1978 (BWR; PWR), 4:10673 (NUREG/CR- 
0310) 

Plastic-strain, mean-stress criterion for ductile fracture, 4:10521 

PRESSURE VESSELS/INSPECTION 

Comments on reactor vessel surveillance programmes in the 
Federal Republic of Germany, 4:10506 (IAEA-202) 

Material surveillance programme of pressure vessel steels in India, 
4:10199 (IAEA-202) 

Materials surveillance program for C-E NSSS reactor vessels, 
4:10241 (IAEA-202) 
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Present status of surveillance tests for nuclear reactor vessels in 
Japan, 4:10197 (IAEA-202) 
PWR pressure vessel surveillance programme in Belgium, 4:10243 
(IAEA-202) 
Reactor vessel surveillance present practice and future trends in 
Switzerland, 4:10198 (IAEA-202) 
Reactor vessel material surveillance program, 4:10202 (IAEA-202) 
Surveillance as a complement to irradiation embrittlement studies: 
Status and needs, 4:10200 (IAEA-202) 
Westinghouse Nuclear Europe reactor vessel surveillance 
program, 4:10244 (IAEA-202) 
PRESSURE VESSELS/LINERS 
Strength problem for an uncooled liner of hot prestressed concrete 
vessels, 4:10261 
PRESSURE VESSELS/MATERIALS 
Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/05 12) 
PRESSURE VESSELS/NOZZLES 
Safety device to limit the outflow of coolant from the pressure 
vessel of a nuclear reactor in case of fracture of a coolant supply 
line (Patent), 4:10777 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Utility review of irradiation surveillance programs and industry 
responsibilities, 4:10507 (IAEA-202) 
PRESSURE VESSELS/SEALS 
Dual-shank attachment design for omega seals (Patent), 4:10525 
PRESSURE VESSELS/STEELS 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
PRESSURE VESSELS/STRESS ANALYSIS 
Applicability of LEFM to the analysis of PWR vessels under 
LOCA-ECC thermal shock conditions, 4:10668 (NUREG/CR- 
0107) 
Safety against bursting of reactor pressure vessel nozzles under 
internal pressure, 4:10724 
PRESSURE VESSELS/STRESSES 
Assessment of stresses in reactor pressure vessels and main 
circulation pipes in recurring inspection, 4:10251 
PRESSURE VESSELS/SUPPORTS 
Nuclear reactor (Patent), 4:10534 
Reactor pressure vessel support (Patent), 4:10516 
PRESSURE VESSELS/THERMAL SHOCK 
Applicability of LEFM to the analysis of PWR vessels under 
LOCA-ECC thermal shock conditions, 4:10668 (NUREG/CR- 


0107) 
PRESSURE VESSELS/ULTRASONIC TESTING 
Improved ultrasonic nondestructive testing of pressure vessels. 
Annual report, 1 October 1976-30 September 1977, 4:10511 (PB- 
282170) 
PRESSURE VESSELS/WELDED JOINTS 
Assessment of weld heat-affected zones in a reactor vessel 
material, 4:10520 
Residual stresses at weld repairs in pressure vessels. Quarterly 
progress report No. 2, December 1977-March 1978, 4:10509 
(NUREG/CR-0078) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Device for the transfer of coolant in a nuclear reactor (Patent; 
LMFBR type reactors), 4:10430 
Large pool LMFBR design. Final report. Volume 1. Reactor, 
4:10330 (EPRI-NP-883(Vol.1)) 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
Research on structural integrity of pressure boundary in light 
water reactor design, 4:10212 
Steels for the primary circuits of the sodium cooled breeder 
reactor, 4:10376 
PRIMARY COOLANT CIRCUITS/ACTIVITY LEVELS 
Calculation model for predicting concentrations of radioactive 
corrostion products in the primary coolant of boiling water 
reactors, 4:10208 
PRIMARY COOLANT CIRCUITS/COOGLANT CLEANUP 
SYSTEMS 
Arrangement to remove hydrogen isotopes from gas phases, in 
particular to remove tritium from the primary gas of HTR 
reactors (Patent), 4:10301 
Nuclear power plant with PWR (Patent), 4:10272 
Process for dissolving the radioactive corrosion products from 
internal surfaces in nuclear reactors (Patent), 4:10282 
PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 
Calculation model for predicting concentrations of radioactive 
corrostion products in the primary coolant of boiling water 
reactors, 4:10208 
PRIMARY COOLANT CIRCUITS/DESIGN 
PWR installations (Patent), 4:10263 


PROPANOLS/PHASE STUDIES 


PRIMARY COOLANT CIRCUITS/FIRES 
Experimental studies in extinguishing large odium fires (LMFBR), 
4:10372 
PRIMARY COOLANT CIRCUITS/FLOW REGULATORS 
Device for controlling a recirculation flow in a reactor (Patent; 
BWR), 4:10588 
PRIMARY COOLANT CIRCUITS/MASS TRANSFER 
Experimental investigations into the transfer of matter in 
pressurised water, 4:10260 
PRIMARY COOLANT CIRCUITS/MONITORING 
Potential and problems of in-line monitoring techniques for the 
primary coolant of PWR’s, 4:10284 (RISLEY-Trans-3086) 
PRIMARY COOLANT CIRCUITS/PRESSURE DROP 
Modeling of pressure drop in a circulating loop (WWER type 
reactors), 4:10269 
PRIMARY COOLANT CIRCUITS/PUMPS 
Two-phase performance characteristics of a PWR primary pump 
under LOCA conditions, 4:10735 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Experimental investigations into the transfer of matter in 
pressurised water, 4:10260 
Sodium engineering and technology technical progress report, 
January, February, March 1978 (LMFBR), 4:10336 (HEDL- 
TME-78-20) 
PRIMARY COOLANT CIRCUITS/RUPTURES 
Experiments for simulating a great leak in the primary coolant 
circuit of a PWR type reactor, 4:10266 
PRIMARY COOLANT CIRCUITS/STRESSES 
Assessment of stresses in reactor pressure vessels and main 
circulation pipes in recurring inspection, 4:10251 
PRIMARY COOLANT CIRCUITS/TRANSIENTS 
Transient processes in case of reactor main circulating pump 
cutting out, 4:10662 (ITEF-89) 
PRIMARY COOLANT CIRCUITS/WATER CHEMISTRY 
pH measurement at high temperature. Application to the primary 
codent of PWR type reactors, 4:11138 
PROCESS HEAT REACTORS 
Heat decoupling from nuclear power plants illustrated by the 
model of the planning study Oberhausen/Western Ruhr area, 
4:10476 
Reactors for heat production with good electrical generating 
efficiency. Recovery of heat in helium-cooled direct-cycle 
reactors with one or two compression stages, 4:10462 
PROCESS HEAT REACTORS/DISTRICT HEATING 
Potentialities and type of integrating nuclear heating stations into 
district heating systems (German Democratic Republic), 
4:10457 
PROCESS SOLUTIONS/PURIFICATION 
Removing pollutants from aqueous liquor used to scrub fuel 
gasification product (Patent), 4:9430 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROJECT (VELA) 
See VELA PROJECT 
PROLIFERATION 
Nuclear power and the proliferation issue, 4:9848 
PROMETHAZINE 
See AMINES 
PROMETHIUM/ABSORPTION SPECTRA 
Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 
PROMETHIUM/FLUORESCENCE SPECTROSCOPY 
Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 
PROMPT GAMMA RADIATION/ABSORPTION 
Time dependent air transport of radiation (TDATR). Final report, 
8 August 1973-30 September 1975, 4:11739 (AD-A-053464) 
PROPADIENE 
See ALLENE 
PROPANE/EQUATIONS OF STATE 
Benedict-Webb-Rubin equation of state applied to methane and 
propane at low temperatures, 4:9882 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANOLS/ION-MOLECULE COLLISIONS 
Interaction of ions with polar neutrals: the momentum transfer 
collision frequencies of Na* with the C3;HgO isomers, 4:11161 
PROPANOLS/PHASE STUDIES 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 





PROPANOLS/REFRACTIVITY 


PROPANOLS/REFRACTIVITY 

Refractive indices of transparent solvents (eV range 2.1 to 6.2), 

4:11156 
PROPANOLS/SOLUBILITY 

Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 

PROPANOLS/SURFACE TENSION 

Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 

PROPANONE 
See ACETONE 
PROPELLANTS/LIFETIME 

Investigations of rocket propellants using tracers. Life testing of 

plastic propellant gases, 4:9854 (N-78-18228) 
PROPENE 

See PROPYLENE 
PROPORTIONAL COUNTERS/PERFORMANCE 

Study of neutron spectra in the BFS-28, BFS-30, BFS-33 fast 
critical assemblies using CINI and FEI spectrometers with 
proportional counters of recoil protons, 4:11433 (FEI-698) 

PROPYL RADICALS/ION-MOLECULE COLLISIONS 

Interaction of ions with polar neutrals: the momentum transfer 

collision frequencies of Na* with the C3HeO isomers, 4:11161 
PROPYLENE/ION-MOLECULE COLLISIONS 

Interaction of ions with polar neutrals: the momentum transfer 

collision frequencies of Na* with the Cs;H¢O isomers, 4:11161 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTEINS/MEASURING METHODS 

Method for determining the concentration of adsorbed protein and 

cell biomass in cellulose fermentations, 4:9904 
PROTEINS/PRODUCTION 
Plant protein production, 4:9976 (CONF-7705123-) 
PROTON BEAMS/BEAM CURRENTS 

Intense proton beam current measurement via prompt gamma rays 

from nuclear reactions. Interim report, 4:11428 (AD-A-053849) 
PROTON REACTIONS/BREAKUP REACTIONS 

Unified absolute differential cross sections for neutron production 
by hydrogen isotopes for charged-particle energies between 6 
and 17 MeV, 4:11731 

PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Unified absolute differential cross sections for neutron production 
by hydrogen isotopes for charged-particle energies between 6 
and 17 MeV, 4:11731 

PROTONS/DIAGNOSTIC USES 

Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974-1976 (246 
abstracts), 4:11552 (NTIS/PS-78/0456) 

Radiodiagnostic agents and techniques. Volume 3. 1977-April, 
1978 (a bibliography with abstracts). Report for 1977-April 1978 
(128 abstracts), 4:11553 (NTIS/PS-78/0457) 

PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 

PSYCHOLOGY 
See BEHAVIOR 

PUBLIC LANDS/LAWS 

Mining-claim recordation and prospecting under the Federal Land 

Policy and Management Act of 1976, 4:10089 (NP-23437) 
PULPS 

See SLURRIES 
PULSE GENERATORS 

Methods of obtaining maximum electrical power in short pulses, 
4:11803 (AD-A-051746) 

PULSE GENERATORS/DESIGN 

Inductive charging of pulse lines on 0.1 to 1.0 mj range using foil 
fuses staged with explosively actuated switches. Interim report, 
4:10782 (AD-A-053309) 

PULSED REACTORS 
See also PBF REACTOR 
PULSED REACTORS/REACTOR EXPERIMENTAL 

FACILITIES 

Electric drive for accelerator target with a timer for a fast pulsed 
reactor (Patent), 4:10628 

PULVERIZERS/OPERATION 
How pulverized coal-fired boilers work, 4:10148 
PUMPED STORAGE POWER PLANTS/FLUID FLOW 
Compound variations of load in pumped storage plant conduits 
with an air chamber, 4:10781 
PUMPS 
See also ELECTROMAGNETIC PUMPS 
SOLAR WATER PUMPS 
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PUMPS/COATINGS 

Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 

PUMPS/DESIGN 
Geothermal hot water pump. Final report, 4:10112 (SAN-1307-1) 
Village pump goes electronic, 4:9636 

PUMPS/FLOW MODELS 
Pump model for two-phase transient flow (BWR; PWR), 4:10638 

(BNL-NUREG-24646) 

PUMPS/PERFORMANCE 

Study of an air lift pump in a centrifugal force field. Ph.D. thesis - 
Tech. Univ., Berlin, 4:11259 (N-78-18436) 

PUMPS/PERFORMANCE TESTING 
Computer monitoring of pump coolant tests, 4:10530 
Geothermal hot water pump. Final report, 4:10112 (SAN-1307-1) 

PUMPS/TWO-PHASE FLOW 
Pump model for two-phase transient flow (BWR; PWR), 4:10638 

(BNL-NUREG-24646) 

PWR TYPE REACTORS 

See also BEZNAU-1] REACTOR 
BIBLIS-A REACTOR 
CE STANDARD REACTOR 
CRYSTAL RIVER-3 REACTOR 
DOEL-I REACTOR 
GREIFSWALD-2 REACTOR 
GROHNDE REACTOR 
LOFT REACTOR 
MAINE YANKEE REACTOR 
MUELHEIM-KAERLICH REACTOR 
OBRIGHEIM REACTOR 
STADE REACTOR 
TURKEY POINT-3 REACTOR 
WWER TYPE REACTORS 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WWER-S5 REACTOR 

PWR TYPE REACTORS/AVAILABILITY 
Improvement of availability of PWR nuclear plants through the 

reduction of the time required for refueling/maintenance 
outages, Phase 1. Final report, 4:10239 (COO-2962-6) 

PWR TYPE REACTORS/BLOWDOWN 
Code development and analysis program. RELAP4/MOD7 

(Version 2): user’s manual, 4:10640 (CDAP-TR-78-036) 

Experiment data report for Semiscale Mod-3 blowdown heat 
transfer test S-07-1 (baseline test series), 4:10671 (NUREG/CR- 
0281) 

Fluid-structure response of a pressurized water reactor core barrel 
during blowdown, 4:10670 (NUREG/CR-0264) 

Heat transfer considerations for PBF first nuclear blowdown, 
4:10649 (CONF-781105-9) 

New mixed flow cluster dryout correlation for pressures in the 
range 0.6-15.5 MN/m? (90-2250 psia) - for use in a transient 
blowdown code, 4:10750 

Project Description: ORNL PWR Blowdown Heat Transfer 
Separate-Effects Program, Thermal-Hydraulic Test Facility 
(THTF), 4:10667 (NUREG/CR-0104) 

PWR blowdown heat transfer, 4:10755 

REPMEP: RELAP Plot/Restart Tape Merge Program, 4:10676 
(NUREG/CR-0355) 

PWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Nuclear power plant with containment (Patent), 4:10725 
Nuclear power plant (Patent), 4:10722 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Preliminary design of a containment to withstand core melt for a 

1300 MWe LWR system, 4:10213 

PWR TYPE REACTORS/CORE FLOODING SYSTEMS 

FLECHT-SET systems: systems effects on reflooding behavior, 
4:10749 

PWR refill studies, 4:10747 

Reflood heat transfer and hydraulics in pressurized water reactors, 
4:10757 

PWR TYPE REACTORS/DISTRICT HEATING 
Prospects for small nuclear heating reactors in Finland, 4:10474 
Small- and medium-power pressurized water reactors for the 

production of electricity and/or heat, 4:10461 

Studies relating to central nuclear heat supply systems in the 
United States, 4:10463 

PWR TYPE REACTORS/ECCS 
Cold leg ECC flow oscillations, 4:10759 
ECCS accumulator performance in scaled PWR experiments, 

4:10648 (CONF-781105-7) 

Emergency core coolant delivery in the LOFT non-nuclear 
experiment series, 4:10742 

Emergency cooling water delivery to the core inlet of PWR’s 
during LOCA, 4:10758 
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Nuclear power plant (Patent), 4:10727 

Summary of the experimental results of the loss-of-coolant 
accident tests: LOFT, 4:10641 (CONF-780961-1) 

PWR TYPE REACTORS/FAILED ELEMENT DETECTION 

Process and device for locating defective nuclear fuel elements 
(Patent; BWR and PWR), 4:10224 

PWR TYPE REACTORS/FEEDWATER 

Automatic control of the water level of steam generators from 0% 

to 100% of the load, 4:10256 
PWR TYPE REACTORS/FISSION PRODUCT RELEASE 

Potential radiological consequences of a multiple steam generator 

tube rupture, 4:10704 
PWR TYPE REACTORS/FUEL CANS 

Modeling of crack growth in oxidized Zircaloy cladding during 
thermal-shock conditions, 4:10205 (NUREG/CR-0136) 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Influence of calculated gap closure and fission product inventory 
on FRAP-T4 cladding failure analysis under PCI conditions, 
4:10645 (CONF-78 1022-23) 

PWR TYPE REACTORS/FUEL ELEMENTS 

Assessment of fuel concepts, 4:10195 (COO-4066-3) 

Examples of an integrated quality assurance system for LWR fuel 
elements, 4:10234 

Fuel performance improvement program. Quarterly progress 
report, January-March 1978, 4:10196 (COO-4066-6) 

Portable active neutron interrogation system for light-water 
reactor fuel assemblies, 4:10204 (LA-7528-M) 

Quality assurance programme for reload fuel for light-water 
reactors, 4:10233 

PWR TYPE REACTORS/FUEL RODS 

FRAPCON-1: a computer code for the steady state analysis of 

oxide fuel rods, 4:10194 (CDAP-TR-78-032) 
PWR TYPE REACTORS/INTAKE STRUCTURES 

Intake structure for cooling water to cool power plants (Patent), 

4:10218 
PWR TYPE REACTORS/LOSS OF COOLANT 

Advanced Two-Phase Instrumentation Program quarterly 
progress report, January-March 1978, 4:10678 (NUREG/CR- 
0384) 

Applicability of LEFM to the analysis of PWR vessels under 
LOCA-ECC thermal shock conditions, 4:10668 (NUREG/CR- 
0107) 

Code option guideline improvement using comparisons of 
RELAP4/MOD6 with forced and gravity-feed reflood data, 
4:10639 (CAAP-TR-78-029) 

Comparisons of RELAP4/MOD6 with Semiscale blowdown data, 
4:10651 (CVAP-TR-78-023) 

Comparison of RELAP4/MOD6, update 4 pretest prediction with 
Semiscale Mod-3 Reflood Test S-07-4 data, 4:10652 (CVAP- 
TR-78-025) 

Computer codes in water reactor safety: problems in modeling of 
loss-of-coolant accident, 4:10733 

Evaluation of the RELAP4/MOD6 thermal-hydraulic code, 
4:10644 (CONF-78 1022-22) 

Experimental study of the behaviour of ZrNb1 fuel cladding in the 
low-pressure phase during a loss-of-coolant accident in a 
pressurized water reactor, 4:10703 

Experiments for simulating a great leak in the primary coolant 
circuit of a PWR type reactor, 4:10266 

Fuel cladding temperature predictions for LOFT LOCE LI-5, 
4:10646 (CONF-781 105-2) 

Multirod burst test program progress report, April-June 1978, 
4:10679 (NUREG/CR-0398) 

Non-equilibrium aspects of water reactor safety, 4:10764 

Post-CHF heat transfer under forced convective conditions, 
4:10756 

Pump model for two-phase transient flow, 4:10638 (BNL- 
NUREG-24646) 

Reactor Safety Research Programs. Quarterly progress report, 
April 1-June 30, 1978, 4:10674 (NUREG/CR-0316) 

Reflood experiments with bundles of ballooned rods, 4:10738 

Reflood heat transfer in the Semiscale Mod-1 core during forced 
feed reflood tests, 4:10744 

Reflood heat transfer and hydraulics in pressurized water reactors, 
4:10757 

Test prediction for the German PKL test KSA using RELAP4/ 
MOD6, 4:10642 (CONF-78 1022-12) 

Test prediction of Semiscale Mod-3 baseline test S-07-6, Ybr-123- 
78, 4:10697 (TID-28925) 

Two-phase performance characteristics of a PWR primary pump 
under LOCA conditions, 4:10735 

Two-phase flow phenomena in nuclear reactor technology. 
——? report, 1 September-30 November 1977, 4:10685 (PB- 
28176 


) 
PWR TYPE REACTORS/PLUTONIUM RECYCLE 
Significance of plutonium for nuclear power and opposition to its 
use, 4:10190 


PWR TYPE REACTORS/REACTOR INSTRUMENTATION 


PWR TYPE REACTORS/POWER SUPPLIES 
Auxiliary and emergency power supply and system operation of 
the 1300 MW standard nuclear power plant unit in the Federal 
Republic of Germany, 4:10254 
PWR TYPE REACTORS/POWER-COOLING-MISMATCH 
ACCIDENTS 
Experiment data report for test PCM-1 (power-cooling-mismatch 
test series), 4:10672 (NUREG/CR-0292) 
Experiment data report for test PCM-5 (Power-Cooling-Mismatch 
test series), 4:10677 (NUREG/CR-0375) 
Fuel rod failure during film boiling (PCM-1 test in the PBF), 
4:10647 (CONF-781105-4) 
PWR TYPE REACTORS/PRESSURE GAGES 
Response time verification of in situ hydraulic pressure sensors in 
a nuclear reactor (Patent), 4:10209 
PWR TYPE REACTORS/PRESSURE VESSELS 
Applicability of LEFM to the analysis of PWR vessels under 
LOCA-ECC thermal shock conditions, 4:10668 (NUREG/CR- 
0107) 
Description of a study for the thermal anneal of neutron- 
embrittled reactor vessel materials, 4:10210 
Heavy-Section Steel Technology Program. Quarterly progress 
report, April-June 1978, 4:10673 (NUREG/CR-0310) 
Material surveillance programme of pressure vessel steels in India, 
4:10199 (IAEA-202) 
Present status of surveillance tests for nuclear reactor vessels in 
Japan, 4:10197 (IAEA-202) 
PWR pressure vessel surveillance programme in Belgium, 4:10243 
(IAEA-202) 
Reactor vessel surveillance present practice and future trends in 
Switzerland, 4:10198 (IAEA-202) 
Reactor vessel material surveillance program, 4:10202 (IAEA-202) 
Research on structural integrity of pressure boundary in light 
water reactor design, 4:10212 
Safety against bursting of reactor pressure vessel nozzles under 
internal pressure, 4:10724 
Safety device for pressure vessels or nuclear reactors (Patent), 
4:10271 
Strength problem for an uncooled liner of hot prestressed concrete 
vessels, 4:10261 
Surveillance as a complement to irradiation embrittlement studies: 
Status and needs, 4:10200 (IAEA-202) 
Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7B, 4:10206 (NUREG/CR-0309) 
Westinghouse Nuclear Europe reactor vessel surveillance 
program, 4:10244 (IAEA-202) 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Experimental investigations into the transfer of matter in 
pressurised water, 4:10260 
Experiments for simulating a great leak in the primary coolant 
circuit of a PWR type reactor, 4:10266 
Nuclear power plant with PWR (Patent), 4:10272 
pH measurement at high temperature. Application to the primary 
codent of PWR type reactors, 4:11138 
Potential and problems of in-line monitoring techniques for the 
primary coolant of PWR’s, 4:10284 (RISLEY-Trans-3086) 
Process for dissolving the radioactive corrosion products from 
internal surfaces in nuclear reactors (Patent), 4:10282 
PWR installations (Patent), 4:10263 
Research on structural integrity of pressure boundary in light 
water reactor design, 4:10212 
Two-phase performance characteristics of a PWR primary pump 
under LOCA conditions, 4:10735 
PWR TYPE REACTORS/PUMPS 
Pump model for two-phase transient flow, 4:10638 (BNL- 
NUREG-24646) 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
Control-technical digital computer programme for a standard 
pressurized-water reactor, 4:10715 
Thermal-hydraulic aspects of PWR safety research, 4:10754 
(CONF-771120-P1) 
PWR TYPE REACTORS/REACTOR CHARGING MACHINES 
Guiding device for nuclear reactor (Patent;PWR type reactors), 
4:10281 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Process for the operational control of a nuclear reactor (Patent; 
PWR type reactors), 4:10585 
PWR plant model for the analysis of large amplitude transients, 
4:10580 
PWR TYPE REACTORS/REACTOR FUELING 
Improvement of availability of PWR nuclear plants through the 
reduction of the time required for refueling/maintenance 
outages, Phase 1. Final report, 4:10239 (COO-2962-6) 
Nuclear power plant with containment (Patent), 4:10725 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Instability in current flow in a model of a light water reactor, 
4:10217 
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PWR TYPE REACTORS/REACTOR INTERNALS 

Calculation of the scale factor for inference of pressurized water 
reactor core barrel motion from neutron noise spectral density, 
4:10247 

Fluid-structure response of a pressurized water reactor core barrel 
during blowdown, 4:10670 (NUREG/CR-0264) 

Quantification of core barrel motion using an analytically derived 
scale factor and statistical reactor noise descriptors, 4:10248 

PWR TYPE REACTORS/REACTOR MAINTENANCE 

Improvement of availability of PWR nuclear plants through the 
reduction of the time required for refueling/maintenance 
outages, Phase 1. Final report, 4:10239 (COO-2962-6) 

Planning of maintenance in power plants. Derived from 
maintenance planning in a nuclear power station with 440 
MW¢el) PWR type units, 4:10277 

PWR TYPE REACTORS/REACTOR MATERIALS 

Research on structural integrity of pressure boundary in light 

water reactor design, 4:10212 
PWR TYPE REACTORS/REACTOR NOISE 

Calculation of the scale factor for inference of pressurized water 
reactor core barrel motion from neutron noise spectral density, 
4:10247 

PWR TYPE REACTORS/REACTOR SAFETY 

Safety of nuclear power plants - The aim of theoretical and 
experimental accident analysis and important criterion for the 
overall power plant design, 4:10700 

Thermal and hydraulic aspects of nuclear reactor safety. Volume 
I. Light water reactors, 4:10696 

PWR TYPE REACTORS/REACTOR STABILITY 
Servo-analysis and stabilization of xenon oscillations in large 
thermal nuclear reactor power plants, 4:10259 
PWR TYPE REACTORS/REMOTE HANDLING EQUIPMENT 
Nuclear reactor (Patent), 4:10283 
PWR TYPE REACTORS/SABOTAGE 

Safety and security of nuclear power reactors to acts of sabotage, 
4:10689 (SAND-75-0504) 

PWR TYPE REACTORS/SAFEGUARDS 

Development and application of safeguards instrumental 
techniques to LWR power stations. Final report, 24 December 
1974-30 November 1977, 4:10659 (IAEA-R-1547-F) 

Light water reactor safeguards system evaluation, 4:10692 
(SAND-78-0457C) 

PWR TYPE REACTORS/SECURITY 

Light water reactor safeguards system evaluation, 4:10692 
(SAND-78-0457C) 

PWR TYPE REACTORS/SEISMIC EFFECTS 

Economic effect of increased seismic load on nuclear power plant 
design and construction costs, 4:10711 

PWR TYPE REACTORS/SOLID FUELS 

Quality assurance programme for reload fuel for light-water 

reactors, 4:10233 
PWR TYPE REACTORS/STACK DISPOSAL 

Measurement and monitoring of gaseous and aerosol-bound 
radioactive discharges. Pt. 1. Measurement and monitoring of 
radioactive substance releases via the vent stack during routine 
operation. Draft, 4:10447 

PWR TYPE REACTORS/STEAM GENERATORS 

Burst protection for largely cylindrical steam generators, 
preferably for PWR type nuclear power plants (Patent), 4:10276 

Burst protection device for mainly cylindrical steam generators, in 
particular of PWR power plants (Patent), 4:10275 

Inspection findings at U-tube steam generators of German 
pressurized water reactors, 4:10252 

Nonlinear transient model for nuclear natural-circulation U-tube 
steam generators in connection with its steam removal system 
(digital code UTSG), 4:10280 

Potential radiological consequences of a multiple steam generator 
tube rupture, 4:10704 

Steam raising unit for pressurised water reactors (Patent), 4:10265 

PWR TYPE REACTORS/STEAM LINES 

Nuclear reactor (Patent, PWR), 4:10270 

PWR TYPE REACTORS/STEAM SYSTEMS 

Extended fuel cycle operation for pressurized water reactor plants 
(Patent), 4:10249 

Isolating valve, especially in main-steam pipes of power plants 
(Patent), 4:10222 

Nuclear reactor power generation (Patent), 4:10246 

PWR TYPE REACTORS/TEST FACILITIES 

Project Description: ORNL PWR Blowdown Heat Transfer 
Separate-Effects Program, Thermal-Hydraulic Test Facility 
(THTF), 4:10667 (NUREG/CR-0104) 

PWR TYPE REACTORS/XENON OSCILLATIONS 

Servo-analysis and stabilization of xenon oscillations in large 
thermal nuclear reactor power plants, 4:10259 

PWR-80 TYPE REACTORS 
See CE STANDARD REACTOR 
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PYRANOMETERS 
The use of pyranometers onboard aircraft, 4:9921 (N-78-14379) 
PYRANOMETERS/TESTING 
Comparison of solar radiation sensors from various manufacturers, 
4:9920 (CONF-780432-) 
PYRAZINES/CHEMICAL REACTIONS 
Inverted redox catalysis: catalysis of substitution on ruthenium(II) 
by an extraordinarily labile ruthenium(III) metal center, 4:11131 
PYRENE/BIOCHEMICAL REACTION KINETICS 
Electron transfer in micellar systems, 4:9987 (CONF-7705123-) 
PYROCATECHIN 
See PYROCATECHOL 
PYROCATECHOL/CHEMICAL REACTIONS 
Coordination chemistry of microbial iron transport compounds. 
IX. Stability constants for catechol models of enterobactin, 


4:11133 
PYROLYTIC OILS/DEASHING 
Vessel for stripping oil from fluidized ash and char particles 
(Patent; in pyrolysis of organic solid wastes), 4:9892 
PYRROLES/CHEMICAL REACTIONS 
Alternate fuels nitrogen chemistry. Final technical report, 19 
October 1976-20 October 1977, 4:9878 (AD-A-053299) 


Q 


QUANTUM CHROMODYNAMICS/REVIEWS 
Quark models of the nuclear force, 4:11727 (SLAC-PUB-2156) 
QUANTUM MECHANICS/MEASURE THEORY 

Interaction between classical and quantum systems; a new 
approach to quantum measurement. II. Theoretical 
considerations, 4:11747 (ORO-3992-342) 

Interaction between classical and quantum systems: a new 
approach to quantum measurement. III. Illustration, 4:11748 
(ORO-3992-343) 

QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL/NUCLEON-NUCLEON INTERACTIONS 
Quark models of the nuclear force (Review), 4:11727 (SLAC- 
PUB-2156) 
QUARKS/SCHROEDINGER EQUATION 
Scaling the Schroedinger equation, 4:11724 
QUARTZ/INCLUSIONS 

Excess argon in gas-liquid inclusions from minerals and rocks, 

4:11608 
QUARTZ/MECHANICAL PROPERTIES 

Influence of cementation on the deformation properties of 

bentonite/quartz buffer substance, 4:9814 (K BS-TR-14) 
QUARTZ/PHYSICAL PROPERTIES 

Required physical and mechanical properties of buffer masses, 

4:9815 (KBS-TR-33) 
QUEBEC/GEOPHYSICAL SURVEYS 

Mineralogy of radioactive occurrences in the Grenville structural 

province Ontario and Quebec: a preliminary report, 4:9725 
QUINOLINES/DENITRIFICATION 

Hydrodenitrogenation of quinoline and acridine, 4:11148 (FE- 

2028-14) 
QUINOLINES/REDUCTION 

Carbon monoxide-hydrogen-water: reduction of anthracene, 

dihydroanthracene, and quinoline, 4:11155 


R REACTOR/SOLUBLE POISONS 
Chemical aspects of gadolinium nitrate as soluble nuclear poison in 
Savannah River Plant reactors, 4:10629 (DP-MS-78-32) 
RABBIT TUBES/DESIGN 
Rabbit system (Patent), 4:11209 (BNWL-tr-345) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
RADIATION MONITORING/QUALITY CONTROL 
The status and quality of radiation measurements for air. Interim 
report 1973-1975, 4:11495 (PB-276813) 
RADIATION MONITORING/RECOMMENDATIONS 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
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RADIATION MONITORS 
See also SURFACE CONTAMINATION MONITORS 
RADIATION MONITORS/REVIEWS 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
RADIATION PROTECTION 
Hazards control progress report No. 55, July through December 
1977, 4:11519 (UCRL-50007-77-2) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADICALS 
See also ALKYL RADICALS 
HYDROPEROXY RADICALS 
HYDROXYL RADICALS 
METHYLENE RADICALS 
PHENOXY RADICALS 
RADICALS/CHEMICAL REACTIONS 
Gas phase photolysis of ethyl bromide at 253.7 nm, 4:11165 
RADIO GALAXIES 
Cygnus A at 99 GHz: observations of the three principal 
components and interpretation of the central source, 4:11677 (N- 
78-14970) 
RADIOACTIVE AEROSOLS/RADIOACTIVITY TRANSPORT 
LMFBR Aerosol Release and Transport Program. Quarterly 
progress report, April-June 1978, 4:10675 (NUREG/CR-0340) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/STACK DISPOSAL 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
RADIOACTIVE MATERIALS/BIBLIOGRAPHIES 
Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (citations from the NTIS Data Base). Final report 
for 1964-March 1978, 4:9776 (NTIS/PS-78/0554) 
RADIOACTIVE MATERIALS/CONTAINERS 
Linear and nonlinear symmetrically loaded shells of revolution 
approximated with the finite element method, 4:11210 (LA- 
7538-MS) 
RADIOACTIVE MATERIALS/TRANSPORT 
Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (citations from the NTIS Data Base). Final report 
for 1964-March 1978, 4:9776 (NTIS/PS-78/0554) 
RADIOACTIVE MATERIALS/TRANSPORT REGULATIONS 
Radioactive materials imported into the United States, 4:10844 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also STACK DISPOSAL 
Global spent fuel logistics systems study (GSFLS). Volume I. 
GSFLS summary report, 4:9784 (SAN-1583-1) 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Supplemental technical information in support of Y‘YOWI/TM-44. 
Volume 13. Drawings for repository preconceptual design 
studies: shale (Drawings only), 4:9831 (Y/OWI/TM-36/13) 
RADIOACTIVE WASTE DISPOSAL/PERFORMANCE 
TESTING 
Durability of vitrified highly active waste from nuclear 
reprocessing, 4:978 
RADIOACTIVE WASTE DISPOSAL/RADIONUCLIDE 
MIGRATION 
Interactions between nuclear waste and surrounding rock, 4:9833 
RADIOACTIVE WASTE DISPOSAL/SAFETY 
Nuclear-industry waste and the subsoil, 4:9834 
RADIOACTIVE WASTE DISPOSAL/STACK DISPOSAL 
Release control device for radioactive gaseous waste (Patent), 
4:9837 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
“WIPP”: a bedded salt repository for defense radioactive waste in 
southeastern New Mexico, 4:9829 (SAND-78-0934) 
Nuclear Waste Management Technology Development Program. 
Progress report, January-December 1977, 4:9782 (LA-7501-PR) 
Required physical and mechanical properties of buffer masses, 
4:9815 (KBS-TR-33) 
Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 
Two-dimensional simulation of the thermomechanical response of 
project salt vault including the excavation sequence. Final 
report, 4:9830 (Y/OWI/SUB-78/16549/2) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
STORAGE 
An analysis of the technical status of high level radioactive waste 
and spent fuel management systems, 4:9821 (N-78-18897) 
Groundwater movements around a repository. Geological and 
geotechnical conditions, 4:9819 (K BS-TR-54-01) 


RADIOACTIVE WASTE PROCESSING/ 


RADIOACTIVE WASTE DISPOSAL/VITRIFICATION 
Resistance of borosilicate glass, 4:9817 (KBS-TR-44) 
RADIOACTIVE WASTE FACILITIES/DESIGN 
Supplemental technical information in support of Y/OWI/TM-44. 
Volume 13. Drawings for repository preconceptual design 
studies: shale (Drawings only), 4:9831 (Y/OWI/TM-36/13) 
RADIOACTIVE WASTE FACILITIES/PILOT PLANTS 
"WIPP”: a bedded salt repository for defense radioactive waste in 
southeastern New Mexico, 4:9829 (SAND-78-0934) 
Waste Isolation Pilot Plant, 4:9828 (SAND-77-1969C) 
RADIOACTIVE WASTE FACILITIES/RADIATION 
MONITORING 
Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Essays on issues relevant to the regulation of radioactive waste 
management, 4:9783 (PB-281347) 
Management of high-level wastes, 4:9786 
RADIOACTIVE WASTE MANAGEMENT/YLIABILITIES 
Objectives, concepts and strategies for the management of 
radioactive waste arising from nuclear power programmes, 
4:9787 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Nuclear Waste Management Technology Development Program. 
Progress report, January-December 1977, 4:9782 (LA-7501-PR) 
RADIOACTIVE WASTE PROCESSING 
Waste processing at Windscale, 4:10289 
RADIOACTIVE WASTE PROCESSING/ADSORPTION 
Removal of radiocobalt in waste water by activated charcoal 
using oxine as a chelating agent, 4:9795 
RADIOACTIVE WASTE PROCESSING/ENCAPSULATION 
Treatment and storage of radioactive waste, 4:9800 
RADIOACTIVE WASTE PROCESSING/EVAPORATION 
Method of processing a liquid radioactive waste containing solids, 


4:9803 
RADIOACTIVE WASTE PROCESSING/FILTRATION 
Aerosol removing method in an exhaust system in a reactor 
(Patent), 4:9804 
Air cleaning device in a nuclear power plant (Patent), 4:9802 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Two-layer type filter for removal of radioactive iodine (Patent), 
4:9810 
RADIOACTIVE WASTE PROCESSING/HIGH-LEVEL 
RADIOACTIVE WASTES 
High-level radioactive waste incorporation into (special) cements, 
4:9794 
RADIOACTIVE WASTE PROCESSING/INTERMEDIATE- 
LEVEL RADIOACTIVE WASTES 
Investigation of the utility of some minerals of Indian origin in 
radioactive waste treatment, 4:10294 
RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
System for processing ion exchange resin oe waste 
liquid in atomic power plant (Patent), 4:9811 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Investigation of the utility of some minerals of Indian origin in 
radioactive waste treatment, 4:10294 
Tritium waste control: July-September 1978 (Catalytic exchange 
detritiation; fixation of aqueous tritiated waste in polymer- 
impregnated concrete; gas generation by self-radiolysis of 
polymer-impregnated concrete), 4:9791 (MLM-2567) 
RADIOACTIVE WASTE PROCESSING/LOW-LEVEL 
RADIOACTIVE WASTES 
Investigation of the utility of some minerals of Indian origin in 
radioactive waste treatment, 4:10294 
RADIOACTIVE WASTE PROCESSING/SEPARATION 
PROCESSES 
Method and apparatus for separation and recovery of rare gas 
from reactor exhaust gas (Patent), 4:9812 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Apparatus for removal and disposal of radioactive fine solid 
material contained in liquid (Patent), 4:9807 
Bituminization process of radioactive liquid wastes by domestic 
bitumen. Final report, 1 June 1974-10 September 1977, 4:9790 
(IAEA-R-1501-F) 
ie radioactive waste incorporation into (special) cements, 
4:9794 
Method of washing a agitator for kneeding radioactive wastes and 
cements (Patent), 4:9813 
Method of solidification treatment of high level liquid radioactive 
waste (Patent), 4:9806 
Method of cementing radioactive liquid waste (Patent), 4:9808 
ees of integrally forming radioactive wastes and its vessel, 
4:9809 
Radioactive waste processing method for a nuclear power plant 
(Patent), 4:9838 





RADIOACTIVE WASTE PROCESSING/SOLVENT 


Solidification of high active liquid waste, 4:9796 
Studies on the immobilisation of sulphate-bearing waste PbO- 
B2O3-SiO2 system, 4:9788 (BARC-951) 
Vitrification of Hanford bismuth phosphate and uranium recovery 
process sludges, 4:9792 (RHO-LD-60) 
RADIOACTIVE WASTE PROCESSING/SOLVENT 
EXTRACTION 
Separation of actinides from HAW solution, 4:9793 (STU-76-4120) 
RADIOACTIVE WASTE PROCESSING/TRANSMUTATION 
Non-equilibrium radiation nuclear reactor (Patent), 4:10491 
RADIOACTIVE WASTE PROCESSING/VAPOR 
SEPARATORS 
Device for separating off the liquid from exhaust vapours of 
radioactive liquid wastes (Patent), 4:9801 
RADIOACTIVE WASTE STORAGE 
Treatment and storage of radioactive waste, 4:9800 
RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 
Rock mechanics methods and in situ heater tests for design of a 
nuclear waste repository in basalt, 4:9825 (RHO-BWI-LD-2) 
RADIOACTIVE WASTE STORAGE/HYDROLOGY 
Groundwater movements around a repository. Geological and 
geotechnical conditions, 4:9819 (K BS-TR-54-01) 
RADIOACTIVE WASTE STORAGE/PACKAGING 
Manufacturing of a lead-titanium canister, 4:9816 (KBS-TR-34) 
RADIOACTIVE WASTE STORAGE/RADIONUCLIDE 
MIGRATION 
Calculations of nuclide migration in rock and porous media, 
penetrated by water, 4:9818 (KBS-TR-52) 
Interactions between nuclear waste and surrounding rock, 4:9833 
RADIOACTIVE WASTE STORAGE/ROCK DRILLING 
Borehole drilling and related activities at the Stripa mine, 4:9820 
(LBL-7080) 
RADIOACTIVE WASTE STORAGE/SEDIMENTS 
Granulometric data 241-B Tank Farm monitoring well sediments, 
4:9826 (RHO-LD-13) 
RADIOACTIVE WASTE STORAGE/SITE SELECTION 
Basalt Waste Isolation Program: monthly report, 4:9822 (RHO- 
BWI-78-100-JUL) 
RADIOACTIVE WASTE STORAGE/TANKS 
Status of containment integrity studies for continued in-tank 
storage of Hanford defense high-level waste, 4:9827 (RHO-LD- 


52) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
Avery Island: dome salt in situ test, 4:9832 (Y/OWI/TM-S55) 
Influence of cementation on the deformation properties of 
bentonite/quartz buffer substance, 4:9814 (K BS-TR-14) 
Waste Isolation Program: monthly report (In basalt), 4:9823 
(RHO-BWI-78-100-SEP) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/BIBLIOGRAPHIES 
Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (citations from the NTIS Data Base). Final report 
for 1964-March 1978, 4:9776 (NTIS/PS-78/0554) 
RADIOACTIVE WASTES/MARINE DISPOSAL 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
RADIOACTIVE WASTES/RADIATION MONITORING 
Accuracy required for plutonium accountancy in monitoring solid 
waste streams, 4:9840 (EUR-5661) 
RADIOACTIVE WASTES/RADIOACTIVITY 
Fission product activities in aged Savannah River Plant waste 
solutions (10 years old), 4:9789 (DP-MS-78-30) 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (citations from the NTIS Data Base). Final report 
for 1964-March 1978, 4:9776 (NTIS/PS-78/0554) 
RADIOACTIVITY/DATA COMPILATION 
Index of interpretive articles published in the Environmental 
Measurements Laboratory. Environmental quarterly, 1958-July 
1, 1978, 4:11494 (EML-345) 
RADIOACTIVITY LOGGING 
See also GAMMA LOGGING 
Device = move density logging tool against well wall (Patent), 
4:11451 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
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RADIOISOTOPE HEAT SOURCES/DESIGN 

General-purpose heat source development. Phase I: design 
requirements, 4:9856 (LA-7385-SR) 

General-pu rpose heat source development. Phase II: conceptual 
designs (***PuO2), 4:9858 (LA-7546-SR) 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, August 1978 (°* PuO2), 4:9857 (LA-7519-PR) 

RADIOISOTOPES/BIBLIOGRAPHIES 

Accelerator produced nuclides for use in biology and medicine. A 
bibliography: January 1974-June 1976, 4:11551 (BNL- 
50448(Vol.2)) 

RADIOISOTOPES/DIAGNOSTIC USES 

Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974-1976 (246 
abstracts), 4:11552 (NTIS/PS-78/0456) 

Radiodiagnostic agents and techniques. Volume 3. 1977-April, 
1978 (a bibliography with abstracts). Report for 1977-April 1978 
(128 abstracts), 4:11553 (NTIS/PS-78/0457) 

RADIOISOTOPES/USES 

Investigations of rocket propellants using tracers. Life testing of 

plastic propellant gases, 4:9854 (N-78-18228) 
RADIOLOGICAL PERSONNEL/BIOLOGICAL RADIATION 

EFFECTS 

Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 

RADIOLOGICAL PERSONNEL/GENETIC RADIATION 

EFFECTS 


Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 

RADIOLOGICAL PERSONNEL/HEALTH HAZARDS 
A review of the use of ionizing radiation for the treatment of 
benign diseases. Volume II. Appendixes A and B. Final report, 
4: 11377 (PB-278797) 
RADIONUCLIDE CONCENTRATION 

See RADIOACTIVITY 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 

Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974-1976 (246 
abstracts), 4:11552 (NTIS/PS-78/0456) 

Radiodiagnostic agents and techniques. Volume 3. 1977-April, 
1978 (a bibliography with abstracts). Report for 1977-April 1978 
(128 abstracts), 4:11553 (NTIS/PS-78/0457) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/BIBLIOGRAPHIES 

Radiotherapeutic agents and techniques. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975 (173 
abstracts), 4:11573 (NTIS/PS-78/0458) 

Radiotherapeutic agents and techniques. Volume 2. 1976-April, 
1978 (a bibliography with abstracts). Report for 1976-April 1978 
(95 abstracts), 4:11574 (NTIS/PS-78/0459) 

RADIOTHERAPY/HEALTH HAZARDS 

A review of the use of ionizing radiation for the treatment of 
benign diseases. Volume II. Appendixes A and B. Final report, 
4:11577 (PB-278797) 

RADIOTHERAPY/SIDE EFFECTS 
Clinical treatment of cancer, 4:11575 (NTISUB/D-390) 
RADIOWAVE RADIATION 
See also SOLAR RADIOWAVE RADIATION 
RADIOWAVE RADIATION/BIOLOGICAL EFFECTS 

Long-term followup of ‘Macaca mulatta’ exposed to high levels of 
15-, 20-, and 26-MHz radiofrequency radiation. Interim report, 
January-July 1977, 4:11594 (AD-A-053469) 

RADIUM/RADIOECOLOGICAL CONCENTRATION 

Regularities in uranium, ionium, radium and thorium distribution 

in the basins of the Black and Azov seas, 4:9726 
RADIUM 226/CALCULATION METHODS 

Gross alpha activity as an estimator of radium-226 activity in soils 
and tailings at an inactive uranium mill tailings site, 4:11509 
(LA-7529-MS) 

RADIUM 226/RADIATION MONITORING 

Review of measurement techniques for stack monitoring of long- 

lived alpha emitters, 4:9839 (UCRL-81780) 
RAILWAYS/DATA ACQUISITION SYSTEMS 

Locomotive data acquisition package. Phase I, final report, 

October 1977-July 1978, 4:10911 (LBL-7945) 
RAILWAYS/ECONOMIC IMPACT 

Railroad impact study: 63 rail-line segments in South Dakota, 
4:10912 (PB-276934) 

Railroad impact study: 63 rail-line segments in South Dakota. 
Appendices, 4:10866 (PB-276935) 
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RAIN WATER/CHEMICAL ANALYSIS 

Radiometric determination of sulfate, 4:11115 

RAKE-2 REACTOR/NEUTRON SPECTRA 

Neutron spectra measurements in the SEG-1 assembly by means 

of a *Li spectrometer, 4:10616 
RANGE FINDERS/POWER SUPPLIES 

Solar cell power for field instrumentation at White Sands Missile 

range. Final report, 4:9928 (AD-A-053960) 
RANGELANDS/CHRONIC IRRADIATION 

Revegetation following artificial disturbance. Three year progress 

report, June 1, 1975-February 28, 1978, 4:11508 (COO-2743-5) 
RANGER DEPOSIT/STRATIGRAPHY 
Australian uranium reserves: their influence on world energy 
crisis, 4:9722 
RANKINE CYCLE ENGINES/DESIGN 
Modified Rankine cycle engine apparatus (Patent), 4:11419 
RANKINE CYCLE ENGINES/OPERATION 
Modified Rankine cycle engine apparatus (Patent), 4:11419 
RANKINE CYCLE POWER SYSTEMS/TOPPING CYCLES 

Potassium vapor topping cycle gas-fired boiler water test, 4:10138 
(ORNL/TM-6579) 

RARE EARTH ALLOYS/MAGNETIC PROPERTIES 

Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Final report for 1964-May 1978, 4:11044 (NTIS/PS- 
78/0518) 

Cobalt rare earth permanent magnets (citations from the 
Engineering Index data base). Final report for 1970-May 1978, 
4:11045 (NTIS/PS-78/0519) 

RARE EARTH COMPOUNDS 
Rare earth ceramic technology (U.S.S.R.). Final report (Material 
sources and uses), 4:11095 (AD-A-051703) 
RARE EARTHS 
See also DYSPROSIUM 
EUROPIUM 
HOLMIUM 
NEODYMIUM 
PROMETHIUM 
SAMARIUM 
TERBIUM 
RARE EARTHS/ABSORPTION SPECTROSCOPY 

Separation and chemical characterization of finely-sized fly-ash 

particles, 4:11112 
RARE EARTHS/ACTIVATION ANALYSIS 

Separation and chemical characterization of finely-sized fly-ash 

particles, 4:11112 
RARE EARTHS/PRECIPITATION 

Separation of actinides from aqueous high-level activity wastes. 

The OXAL process, 4:9798 
RARE EARTHS/X-RAY FLUORESCENCE ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
RARE GASES/EMISSION SPECTRA 
Emission continua of rare gas plasmas, 4:11833 
RATS/BIOLOGICAL RADIATION EFFECTS 

Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 

1978, 4:11580 (COO-3017-35) 
RATS/MORTALITY 

Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 

RATS/PARABIOSIS 

Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 

RAW MATERIALS/STOCKPILES 

Changing times, 4:9576 (CONF-771176-) 

RDF 


See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also ATWS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
Reactor operating experiences, 1975-1977, 4:10182 (NUREG/CR- 
0369) 
REACTOR ACCIDENTS/BOILING 
Sodium boiling in fast reactors: a state-of-the art review, 4:10767 


REACTOR COMPONENTS/WELDED JOINTS 


REACTOR ACCIDENTS/HEAT TRANSFER 

Thermal-hydraulic aspects of PWR safety research, 4:10754 
(CONF-771120-P1) 

REACTOR ACCIDENTS/HYDRAULICS 

Thermal-hydraulic aspects of PWR safety research, 4:10754 
(CONF-771120-P1) 

REACTOR ACCIDENTS/MATHEMATICAL MODELS 

Control-technical digital computer programme for a standard 
pressurized-water reactor, 4:10715 

REACTOR ACCIDENTS/RADIATION DOSES 

Potential radiological consequences of a multiple steam generator 

tube rupture (PWR), 4:10704 
REACTOR ACCIDENTS/TWO-PHASE FLOW 

Development of the bubble rise model in RELAP-UK, 4:10634 
(AEEW-M-1540) 

Some limitations on the use of the assumption of thermal 
equilibrium between phases: a comparison between theory and 
experiments on simple water filled systems, 4:10732 

REACTOR CHANNELS 
(Passage through the reactor.) 
Nuclear reactor (Patent), 4:10302 
REACTOR CHARGING MACHINES 

Device for fast reactor charging (Patent), 4:10438 

Guiding device for nuclear reactor (Patent;PWR type reactors), 
4:10281 

Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 

REACTOR CHARGING MACHINES/REMOTE VIEWING 

EQUIPMENT 

See-through device for a refueling machine (Patent; LMFBR), 
4:10431 

REACTOR COMPONENTS 

See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

Inelastic analysis of metal structures - some applications (FBR), 
4:10351 

REACTOR COMPONENTS/CLEANING 

Parameter survey on the saturation boiling process for crevice 
sodium removal, 4:10362 (JAPFNR-318) 

Sodium engineering and technology technical progress report, 
January, February, March 1978 (LMFBR), 4:10336 (HEDL- 
TME-78-20) 

REACTOR COMPONENTS/FABRICATION 

Fabrication of pressure vessels/heat exchangers for high pressure 

or critical applications : experience at B.A.R.C., 4:10532 
REACTOR COMPONENTS/FAILURES 

Application of fracture mechanics to nuclear power stations, 

4:10533 
REACTOR COMPONENTS/FATIGUE 

State of the art in the fatigue live evaluation of components, 

4:10531 
REACTOR COMPONENTS/FRICTION 

National friction, wear, and self-welding program status and plans 
(LMFBR), 4:10337 (HEDL-TME-78-38) 

REACTOR COMPONENTS/HYDRODYNAMICS 

Hydrodynamic test equipment with gravitation channel, 4:10273 

REACTOR COMPONENTS/IN-SERVICE INSPECTION 

Rationale for incorporating inservice inspection requirements 

during nuclear power plant design/fabrication, 4:10517 
REACTOR COMPONENTS/PERFORMANCE TESTING 

Experimental investigation of synergisms in class 1E components, 
4:10512 (SAND-18-0346) 

REACTOR COMPONENTS/RELIABILITY 

Experimental investigation of synergisms in class 1E components, 
4:10512 (SAND-18-0346) 

REACTOR COMPONENTS/STRESS ANALYSIS 

Concepts underlying finite element methods for structural 
analysis, 4:10490 

REACTOR COMPONENTS/TEST FACILITIES 
Hydrodynamic test equipment with gravitation channel, 4:10273 
REACTOR COMPONENTS/ULTRASONIC TESTING 

Problems in evaluating US test results with large-components 

testing as an example, 4:10528 
REACTOR COMPONENTS/WEAR 

National friction, wear, and self-welding program status and plans 

(LMFBR), 4:10337 (HEDL-TME-78-38) 
REACTOR COMPONENTS/WELDED JOINTS 

Ultrasonic scanner for stainless steel weld inspections (LMFBR), 

4:10326 (ANL-78-84) 





REACTOR CONTROL RODS 


REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
Automation of nuclear power plants. 2, 4:10567 
Control system for nuclear reactor with a series of flexible control 
rods, diverging towards the core from a common channel 
(Patent; HTGR), 4:10599 
Method and apparatus for monitoring instability of a reactor 
(Patent; BWR), 4:10586 
Mode of operation of a nuclear reactor (Patent), 4:10598 
Power control device for a nuclear reactor (Patent), 4:10590 
Process for the operational control of a nuclear reactor (Patent; 
PWR type reactors), 4:10585 
Reactor control system (Patent), 4:10600 
REACTOR CONTROL SYSTEMS/DESIGN 
Integrated approach to control system design, 4:10577 
REACTOR CONTROL SYSTEMS/IONIZATION CHAMBERS 
Device for ionization chamber displacement (Patent), 4:10601 
REACTOR CONTROL SYSTEMS/MATHEMATICAL 
MODELS 
PWR plant model for the analysis of large amplitude transients, 
4:10580 
RETRAN: a computer code for analyzing the dynamics and 
control of thermal-hydraulic systems, 4:10582 
REACTOR CONTROL SYSTEMS/SYSTEM FAILURE 
ANALYSIS 
Analysing the bailure behaviour of electronic circuits and 
equipment with safety responsibility, 4:10572 
REACTOR CONTROL SYSTEMS/XENON OSCILLATIONS 
Reactor automatic regulator and xenon oscillations, 4:10573 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
SHROUDS 
Liquid metal cooling reactor (Patent), 4:10432 
Pressure tube type research reactor (Patent), 4:10627 
REACTOR COOLING SYSTEMS/COOLANT CLEANUP 
SYSTEMS 
SALA-HGMS. High gradient magnetic separation, 4:10319 
REACTOR COOLING SYSTEMS/ELECTROMAGNETIC 
PUMPS 
Electromagnetic pump for fast breeder reactor, 4:10369 
REACTOR COOLING SYSTEMS/FLUID FLOW 
Measurement of heat and momentum eddy diffusivities in 
recirculating LMFBR outlet plenum flows, 4:10329 (COO-2245- 
61TR) 
REACTOR COOLING SYSTEMS/HEAT TRANSFER 
Measurement of heat and momentum eddy diffusivities in 
recirculating LMFBR outlet plenum flows, 4:10329 (COO-2245- 
61TR) 
REACTOR COOLING SYSTEMS/LEAK DETECTORS 
Monitoring device for reversing burst discs (Patent), 4:10371 
REACTOR COOLING SYSTEMS/LEVEL INDICATORS 
Level indicators (Patent), 4:10542 
REACTOR COOLING SYSTEMS/NATURAL CONVECTION 
Natural circulation heat transfer in pool-type LMFBR’s, 4:10429 
REACTOR COOLING SYSTEMS/OFF-GAS SYSTEMS 
Gaseous radioactive waste processing system, 4:9805 
REACTOR COOLING SYSTEMS/PIPE JOINTS 
Pipe connector (Patent), 4:10527 
REACTOR COOLING SYSTEMS/PIPES 
High-temperature piping design technology. Quarterly technical 
progress report, April-June 1978 (LMFBR), 4:10332 (ESG- 
DOE-13241) 
Towards an elastic-plastic fracture mechanics predictive capability 
for reactor piping (BWR), 4:10211 
REACTOR COOLING SYSTEMS/SUPPORTS 
Supports for pipes (Patent), 4:10382 
REACTOR COOLING SYSTEMS/TWO-PHASE FLOW 
Studies of the physical models used in transient two-phase flow 
analysis, 4:10658 
REACTOR CORE DISRUPTION 
Evaluation of computational techniques for LMFBR safety 
analysis, 4:10709 
Status and summary of TREAT in-pile experiments on LMFBR 
response to hypothetical core disruptive accidents, 4:10766 
Visual in-pile fuel disruption experiments, 4:10693 (SAND-78- 
0515C) 
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REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 
Fuel and fission gas response to simulated thermal transients: 
experimental results and correlation with fission gas release and 
swelling model (LMFBR), 4:10705 
LMFBR Aerosol Release and Transport Program. Quarterly 
progress report, April-June 1978, 4:10675 (NUREG/CR-0340) 
REACTOR CORE DISRUPTION/HEAT TRANSFER 
In-reactor experiments on the cooling of fast reactor debris, 
4:10691 (SAND-78-0437C) 
SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10680 (NUREG/CR-0453(Vol.1)) 
REACTOR CORE DISRUPTION/HYDRAULICS 
SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10680 (NUREG/CR-0453(Vol.1)) 
SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10681 (NUREG/CR-0453(Vol.2)) 
REACTOR CORE DISRUPTION/HYDRODYNAMICS 
Debris bed and sacrificial materials interactions at high 
temperatures (LMFBR), 4:10695 (SAND-78-1249C) 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Effects of recent modeling developments in prompt burst 
hypothetical core disruptive accident calculations (LMFBR), 
4:10706 
REACTOR CORE DISRUPTION/REACTOR KINETICS 
SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10680 (NUREG/CR-0453(Vol.1)) 
SIMMER-II: a computer program for LMFBR disrupted core 
analysis, 4:10681 (NUREG/CR-0453(Vol.2)) 
REACTOR CORE RESTRAINTS/PERFORMANCE 
Core restraint performance of large heterogeneous reference 
cores, 4:10327 (ANL-AFP-37) 
REACTOR CORE RESTRAINTS/RESEARCH PROGRAMS 
Core restraint development. Quarterly progress report for period 
ending February 28, 1978 (LMFBR), 4:10342 (WARD-CR- 
3045-22) 
Core restraint development. Quarterly progress report for period 
ending May 31, 1978 (LMFBR), 4:10343 (WARD-CR-3045-23) 
REACTOR CORES 
Fast breeder reactor and fuel assemblies forming the core (Patent), 
4:10436 
Rules for design of nuclear graphite core components - some 
considerations and approaches, 4:10292 
REACTOR CORES/BURNUP 
Accuracy requirements in burnup determination for various 
applications, 4:10502 
REACTOR CORES/DESIGN 
Neutronic reactor (Patent), 4:10524 
Pile construction (Patent), 4:10526 
Reactor core for a gas-cooled high-temperature reactor (Patent), 
4:10300 
REACTOR EXPERIMENTAL FACILITIES 
Multi-irradiating radiation loop (Patent), 4:10544 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Improvement of availability of PWR nuclear plants through the 
reduction of the time required for refueling/maintenance 
outages, Phase 1. Final report, 4:10239 (COO-2962-6) 
Method for axially shuffling fuel elements in a nuclear reactor 
(Patent, HTGR), 4:10308 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Instability in current flow in a model of a light water reactor, 
4:10217 
REACTOR INTERNALS 
Large pool LMFBR design. Final report. Volume 1. Reactor, 
4:10330 (EPRI-NP-883(Vol.1)) 
REACTOR INTERNALS/MECHANICAL VIBRATIONS 
Calculation of the scale factor for inference of pressurized water 
reactor core barrel motion from neutron noise spectral density, 
4:10247 
Dynamic calculations of WWER type reactor internals, 4:10274 
Quantification of core barrel motion using an analytically derived 
scale factor and statistical reactor noise descriptors (PWR), 
4:10248 
REACTOR INTERNALS/STRESS ANALYSIS 
Fluid-structure response of a pressurized water reactor core barrel 
during blowdown, 4:10670 (NUREG/CR-0264) 
REACTOR KINETICS 
Boundary conditions at the surface of a nuclear reactor cylindrical 
cell, 4:10495 
Calculation of the multigroup cross section taking into account the 
self-shielding. Subgroup method and applications, 4:10498 
Considerations on field problem structure, 4:10500 
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Critical experiments and analysis. Twenty-seventh quarterly 
report, April-June 1978 (LMFBR), 4:10334 (GEFR-13771-27) 

Noise analyses in zero power reactors in view of determination of 
kinetic parameters, 4:10499 

Spectrum of the multigroup-multipoint diffusion operator with 
delayed neutrons, 4:10487 

REACTOR KINETICS/DELAYED NEUTRONS 

Recommended parameters of delayed neutrons, 4:10494 

REACTOR KINETICS/FINITE DIFFERENCE METHOD 
Refinement of the method of homogenization of a heterogeneous 
reactor, 4:10493 
REACTOR KINETICS/MATHEMATICAL MODELS 
Experience with empirical modeling of power plants, 4:10503 
REACTOR LATTICES/BURNUP 
Lattice cell burnup calculation, 4:10501 
REACTOR LATTICES/NEUTRON TRANSPORT 

Application of the symmetric SOR and the symmetric SIP 
methods for the numerical solution of the neutron diffusion 
equation, 4:10488 

REACTOR LATTICES/REACTOR KINETICS 

Refinement of the method of homogenization of a heterogeneous 

reactor, 4:10493 
REACTOR LICENSING 

Atomic law with a special view to nuclear licensing and plan 
approval procedures. Contribution to the subject ‘nuclear power 
and safety’, 4:10441 

Legal questions concerning the licensing procedure for power 
stations, 4:10446 

Publication concerning the draft of a technical safety guideline for 
nuclear power plants (Safety Guide) of the International 
Atomic Energy Agency. Dated May 16th, 1978, 4:10712 

Reform of nuclear licensing procedures for plants and operation, 
4:10449 

REACTOR MAINTENANCE 

Improvement of availability of PWR nuclear plants through the 
reduction of the time required for refueling/maintenance 
outages, Phase 1. Final report, 4:10239 (COO-2962-6) 

REACTOR MATERIALS 

(See also specific materials.) 

See also NUCLEAR FUELS 

Utilization properties of some special steels for sodium cooled 
breeder reactors, 4:10375 

REACTOR MATERIALS/CREEP 

Effects of metallurgical variables on creep on type 316 stainless 

steels (LMFBR), 4:10400 
REACTOR MATERIALS/ELECTRICAL PROPERTIES 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

REACTOR MATERIALS/FATIGUE 

Research on structural integrity of pressure boundary in light 
water reactor design, 4:10212 

Significance of delta ferrite content to fatigue crack growth 
resistance of austenitic stainless steel weld deposits. Final report, 
4:11032 (AD-A-053355) 

REACTOR MATERIALS/FRACTURE PROPERTIES 

Research on structural integrity of pressure boundary in light 
water reactor design, 4:10212 

REACTOR MATERIALS/ION IMPLANTATION 

Injecting irradiation samples with a uniform concentration of 
helium using curium-244 (Prior to damage-producing 
bombardment), 4:11086 

REACTOR MATERIALS/MATERIALS TESTING 

Research and development programme in the DEBENE-area for 

fast breeder material development, 4:10387 
REACTOR MATERIALS/MECHANICAL PROPERTIES 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/05 12) 

Influence of helium on the mechanical properties of DIN 1.4970 
austenitic steel (LMFBR), 4:10407 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Comparison of the swelling produced in nickel by neutron 
irradiation and by ion bombardment (LMFBR), 4:10404 

Comparison of the irradiation effects on swelling and 
microstructure in commercial alloy A-286 and a simple Fe-25 
Ni-15Cr gamma prime hardened alloy (LMFBR), 4:10409 

Effect of fast neutron irradiation and helium injection on the 
mechanical properties of austenitic stainless steel (LMFBR), 
4:10395 

Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys (LMFBR), 4:10424 

Effects of fast reactor exposure on the mechanical properties of 
stainless steels, 4:10389 


REACTOR MATERIALS/WELDING 


Effects of irradiation on the fracture behavior of austenitic 
stainless steels (LMFBR), 4:10392 
Effects of irradiation on fatigue and crack propagation in 
austenitic stainless steels (LMFBR), 4:10393 
Effects of strain rate on high temperature mechanical properties of 
irradiated Incoloy 800 and Hastelloy X (LMFBR), 4:10405 
Effects of irradiation on swelling and microstructural stability of 
precipitation strengthened alloys (LMFBR), 4:10422 
Effects of irradiation on stability of alloy phases, 4:10539 
Excess sub-surface swelling produced by Ni ion bombardment 
(LMFBR; SS-304; SS-316; SS-321), 4:10411 
French program on LMFBR cladding materials development, 
4:10386 
Fundamental aspects of the evolution of, and phase changes in, 
metals and alloys under irradiation (LMFBR), 4:10428 
Influence of fast diffusing substitutional elements on the swelling 
behaviour of Ni- and Cu-alloys (LMFBR), 4:10410 
Influence of alloying on the irradiation creep of nickel (LMFBR), 
4:10412 
Influence of alloy constitution on the swelling of austenitic 
stainless steels and nickel based alloys (LMFBR), 4:10414 
Influence of metallurgical variables on void swelling in type 316 
steel (LMFBR), 4:10423 
Irradiation creep in breeder reactor structural materials, 4:10396 
Irradiation creep in fast reactor core component materials, 4:10397 
Irradiation induced creep and swelling of cold-worked W.-Nr. 
1.4981 irradiated in the RAPSODIE reactor (LMFBR), 4:10399 
Irradiation under stress and the resulting microstructure 
(LMFBR), 4:10413 
Irradiation creep-swelling coupling: microstructural modeling and 
data analysis (LMFBR), 4:10426 
Mechanical properties of irradiated austenitic stainless steel 1.4970 
(LMFBR), 4:10390 
Post irradiation mechanical properties of annealed and cold 
worked 316 stainless steel after irradiation to high fast neutron 
fluences (LMFBR), 4:10391 
Post-irradiation mechanical properties of AISI type 316 steel and 
Nimonic PE16 alloy (LMFBR), 4:10394 
Radiation effects in breeder reactor structural materials, 4:10385 
Radiation effects in ferritic steels (LMFBR), 4:10406 
Radiation damages in constructional steels and high-nickel alloys 
irradiated with neutrons (LMFBR), 4:10425 
Radiation-induced creep and swelling, 4:10538 
Recent determination of the irradiation creep rate of cold worked 
316 (LMFBR), 4:10398 
Swelling in neutron-irradiated 300-series stainless steels (LMFBR), 
4:10416 
Theory of particle redistribution in an irradiation environment 
(LMFBR), 4:10408 
UKAEA fast reactor project research and development 
programme on fuel element cladding and sub-assembly wrapper 
materials, 4:10388 
UKAEA void simulation in fast reactor structural materials, 
4:10421 
Void formation in stabilized austenitic stainless steel (LMFBR), 
4:10417 
Void swelling and microstructural changes in fuel pin cladding 
and unstressed specimens irradiated in DFR (LMFBR), 4:10415 
REACTOR MATERIALS/REACTOR COMPONENTS 
Inelastic analysis of metal structures - some applications (FBR), 
4:10351 
REACTOR MATERIALS/SHEAR PROPERTIES 
Application of fracture mechanics to nuclear power stations, 
4:10533 
REACTOR MATERIALS/SLIDING FRICTION 
Experiments with sliding suspension in liquid sodium (LMFBR), 
4:10377 
REACTOR MATERIALS/SPECIFICATIONS 
Materials and design interaction in advanced reactors, 4:10518 
REACTOR MATERIALS/STRESS CORROSION 
Stress corrosion cracking behavior of stainless steels for nuclear 
reactor coolant pipings in high temperature water, 4:11073 
REACTOR MATERIALS/SWELLING 
Effects of alloy composition on void swelling (LMFBR), 4:10420 
Swelling behavior of cold worked type 316 stainless steel 
(LMFBR), 4:10418 
REACTOR MATERIALS/WEAR 
Experiments with sliding suspension in liquid sodium (LMFBR), 
4:10377 
REACTOR MATERIALS/WELDING 
Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 
Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/0512) 





REACTOR NOISE 


REACTOR NOISE 
Noise analyses in zero power reactors in view of determination of 
kinetic parameters, 4:10499 
Theoretical investigation of the local and the global components 
of the neutron noise field in a boiling water reactor, 4:10214 
REACTOR OPERATION 
Reactor operating experiences, 1975-1977, 4:10182 (NUREG/CR- 
0369 


REACTOR PROTECTION SYSTEMS/ELECTRICAL 
EQUIPMENT 
Environmental qualification test of electrical equipment for BWR 
nuclear power plants, 4:10216 
REACTOR PROTECTION SYSTEMS/MATHEMATICAL 
MODELS 
Modelling requiremets of advanced reactor protection systems 
with digital calculators, 4:10578 
REACTOR PROTECTION SYSTEMS/PERFORMANCE 
TESTING 
Methodology assessment: an overview of the Qualification Testing 
Evaluation (QTE) Program, 4:10690 (SAND-78-0342C) 
REACTOR PROTECTION SYSTEMS/SYSTEM FAILURE 
ANALYSIS 
Analysing the failure behaviour of electronic circuits and 
equipment with safety responsibility, 4:10572 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 
Basic approaches to the solution of NPP safety problems in the 
Soviet Union, 4:10723 
Publication concerning the draft of a technical safety guideline for 
nuclear power plants (Safety Guide) of the International 
Atomic Energy Agency. Dated May 16th, 1978, 4:10712 
Status of boiling water nuclear reactor safety technology, 4:10760 
REACTOR SAFETY/MEETINGS 
Thermal and hydraulic aspects of nuclear reactor safety. Volume 
I. Light water reactors, 4:10696 
Thermal and hydraulic aspects of nuclear reactor safety. Volume 
II. Liquid metal fast breeder reactors, 4:10765 
REACTOR SAFETY/REGULATORY GUIDES 
Publication concerning the draft of a technical safety guideline for 
nuclear power plants (Safety Guide) of the International 
Atomic Energy Agency. Dated April 12th, 1978, 4:10713 
REACTOR SHUTDOWN/SAFETY ENGINEERING 
Advanced safety analysis. Twelfth quarterly report, June-August 
1977 (LMFBR), 4:10655 (GEFR-14038-12) 
REACTOR SIMULATORS 
Opening of the nuclear power plant simulator centre of the 
Kraftwerksschule e.V., 4:10569 
REACTOR SITING 
See SITE SELECTION 
REACTOR STABILITY 
Servo-analysis and stabilization of xenon oscillations in large 
thermal nuclear reactor power plants, 4:10259 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Reactor technology. Progress report, April-June 1978, 4:10485 
(LA-7449-PR) 
REACTOR VESSELS 
Large pool LMFBR design. Final report. Volume 1. Reactor, 
4:10330 (EPRI-NP-883(Vol.1)) 
REACTOR VESSELS/CLOSURES 
Reactor rotating shield with convection barrier for metal vapours 
(Patent), 4:10379 
Shielding plug device (Patent), 4:10434 
REACTOR VESSELS/THERMAL SHIELDS 
Device for thermal insulation of a vessel wall (Patent; LMFBR), 
4:10370 
REACTORS 
See also GAS COOLED REACTORS 
GRAPHITE MODERATED REACTORS 
HEAVY WATER COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
PULSED REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
REACTORS/OFF-GAS SYSTEMS 
Method and apparatus for separation and recovery of rare gas 
from reactor exhaust gas (Patent), 4:9812 
REAGENTS/CHEMICAL REACTIONS 
Reactivity of arylcarbenium ions with alkylamines and ammonia in 
solutions. Kinetic effect of cyclopropy! substitution. Solvent 
effect (Pulsed irradiation studies), 4:11179 
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RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Report of workshop on conservation and recycling (From joint 
NAE-NAS symposium on materials), 4:10835 
RED LEVEL-3 REACTOR 
See CRYSTAL RIVER-3 REACTOR 
RED SEA 
See also GULF OF SUEZ 
RED SEA/OFFSHORE OPERATIONS 
Ocean mining and projection of the marine environment in the 
Red Sea, 4:11350 
REDOX FUEL CELLS/DESIGN 
Electric cell having peroxidized intermediate forms (Patent), 
4:10877 
REFINERY GASES/STEAM REFORMER PROCESSES 
Low-temperature steam reforming process for hydrocarbons 
(Patent), 4:9885 
REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFORMER PROCESSES/CATALYSTS 
Catalysts for reforming hydrocarbon fuels (Patent), 4:9868 
REFRIGERANTS/EVALUATION 
Improving the energy effectiveness of domestic refrigerators by 
the application of mixed refrigerants, 4:10899 (ORNL/Sub-78/ 
55463/1) 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
REFRIGERATING MACHINERY/DESIGN 
Cryogenic expansion machine (Patent), 4:11206 
REFRIGERATORS 
See also MAGNETIC REFRIGERATORS 
REFRIGERATORS/ENERGY EFFICIENCY 
Improving the energy effectiveness of domestic refrigerators by 
the application of mixed refrigerants, 4:10899 (ORNL/Sub-78/ 
55463/1) 
REFRIGERATORS/REFRIGERANTS 
Improving the energy effectiveness of domestic refrigerators by 
the application of mixed refrigerants, 4:10899 (ORNL/Sub-78/ 
55463/1) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/COMBUSTION 
St. Louis demonstration final report: power plant equipment, 
facilities and environmental evaluations. Report for October 
1974-November 1975, 4:10140 (PB-279828) 
REGULATIONS 
See also POLLUTION REGULATIONS 
Advance notice of proposed rulemaking, 4:10443 
Correction and clarification of provisions, 4:11527 
REICH-MOORE FORMULA 
Improved resonance formulas for cross sections of fissile elements, 
4:11734 
REINFORCED PLASTICS/TENSILE PROPERTIES 
Filament winding epoxy resins for elevated temperature service, 
4:11104 (UCRL-52577) 
REMOTE AREAS/PHOTOVOLTAIC POWER PLANTS 
Photovoltaic power system applications, 4:9998 (CONF-770865-) 
REMOTE HANDLING EQUIPMENT 
Nuclear reactor (Patent), 4:10283 
REMOTE SENSING/COMPUTER GRAPHICS 
Demonstrations of video processing of image data for uranium 
resource assessments, 4:9743 (GJO-1648-781) 
REMOTE SENSING/DATA ANALYSIS 
Demonstrations of video processing of image data for uranium 
resource assessments, 4:9743 (GJO-1648-781) 
REMOTE VIEWING EQUIPMENT 
See-through device for a refueling machine (Patent; LMFBR), 
4:10431 
RESEARCH PROGRAMS 
See also DEMONSTRATION PROGRAMS 
RESEARCH PROGRAMS/INDEXES 
Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 
RESEARCH PROGRAMS/ORGANIZATIONAL MODELS 
Low-cost Silicon Solar Array Project: project overview, 4:9936 
(CONF-770865-) 
RESEARCH REACTORS 
See also FFTF REACTOR 
HFBR REACTOR 
RPT REACTOR 
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TR-]1 REACTOR 
RESEARCH REACTORS/FLUID POISON CONTROL 
Emergency stopping device for a reactor (Patent), 4:10593 
RESEARCH REACTORS/IN CORE INSTRUMENTS 
Investigation of the thermoelectric thermometer reading stability 
in the IVV-2 reactor, 4:10623 
RESEARCH REACTORS/REACTOR COOLING SYSTEMS 
Pressure tube type research reactor (Patent), 4:10627 
RESEARCH REACTORS/THERMOCOUPLES 

Investigation of the thermoelectric thermometer reading stability 

in the IVV-2 reactor, 4:10623 
RESERVOIR ENGINEERING 
See also WATER RESERVOIRS 

Chemical evidence for evaluating the diagenetic state of 

sapropelic oils and rocks, 4:9655 
RESERVOIR ROCK/PHYSICAL PROPERTIES 
Determination of conditional values of parameters of loose sandy- 
clayey reservoirs, 4:9675 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also HOUSES 
RESIDENTIAL BUILDINGS/AIR CONDITIONING 

In the bank or up the chimney. A dollars and cents guide to 
energy-saving home improvements. 2nd Edition. Final report, 
4:10903 (PB-279880) 

RESIDENTIAL BUILDINGS/AIR QUALITY 

Indoor air quality measurements in energy efficient buildings, 
4:10788 (LBL-7831) 

RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 

Energy conservation through building design (citations from the 
NTIS data base). Report for 1964-April 1978, 4:10896 (NTIS/ 
PS-78/0444) 

Energy conservation through building design (citations from the 
Engineering Index data base). Report for 1970-April 1978, 
4:10897 (NTIS/PS-78/0445) 

Energy conservation: buildings. Volume 2. 1977-April 1978 (a 
bibliography with abstracts). Report for 1977-April 1978, 
4:10883 (NTIS/PS-78/0503) 

RESIDENTIAL BUILDINGS/HEAT LOSSES 

Heat loss detection of residential homes (a bibliography with 
abstracts). Report for 1964-March 1978, 4:10893 (NTIS/PS-78/ 
0350) 

RESIDENTIAL BUILDINGS/LIFE-CYCLE COST 

New look at windows, 4:10900 (PB-276747) 

RESIDENTIAL BUILDINGS/PHOTOVOLTAIC POWER 

PLANTS 

Regional conceptual design for residential photovoltaic systems. 
Monthly progress report No. 3, October 1977, 4:10002 (SAND- 
78-7013) 

RESIDENTIAL BUILDINGS/POWER DEMAND 

Regional conceptual design for residential photovoltaic systems. 
Monthly progress report No. 3, October 1977, 4:10002 (SAND- 
78-7013) 

Residential load profiles, 4:10003 (SAND-78-7013) 

RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 

Review of three solar energy demonstration projects in the 

midwest, 4:10013 (CONF-780701-2) 
RESIDENTIAL BUILDINGS/SPACE HEATING 

In the bank or up the chimney. A dollars and cents guide to 
energy-saving home improvements. 2nd Edition. Final report, 
4:10903 (PB-279880) 

RESIDENTIAL BUILDINGS/THERMAL INSULATION 

Thermal insulation for residential homes (citations from the NTIS 


data base). Report for 1964-March 1978, 4:10894 (NTIS/PS-78/ 


0353) 

Thermal insulation for buildings (citations from the Engineering 
Index data vase). Report for 1970 March 1978, 4:10895 (NTIS/ 
PS-78/0354) 

RESIDENTIAL BUILDINGS/WINDOWS 

New look at windows, 4:10900 (PB-276747) 

Simplified analysis of thermal and lighting characteristics of 
windows: two case studies. Final report, 4:10902 (PB-278619) 

RESIDENTIAL SECTOR/ENERGY CONSERVATION 

Energy-conservation choices for the city of Portland. Volume 1. 
Preliminary energy data and analysis. Final report 1975-77, 
4:10948 (PB-276779) 

Energy-conservation choices for the city of Portland. Volume 3. 
Summary of conservation choices, 4:10950 (PB-27678 1) 

Energy conservation choices for the city of Portland. Volume 3a. 
Residential-conservation choices. Final report 1975-77, 4:10951 
(PB-276782) 

Office of Conservation second quarterly report, April-June 1978, 
4:10946 (NP-23420) 

RESIDUAL FUELS/HYDROGENATION 

Experimental coal oil plant of Bergbau-Forschung [G.m.b.H.], 

4:9460 


RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUES 

See also ASHES 
RESIDUES/LEACHING 

Fossil energy program progress report for September 1978, 4:9388 

(ORNL/TM-6630) 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESISTIVITY LOGGING/DATA ANALYSIS 

Density-neutron crossplot analysis for shaly gas sands using hand- 
carried calculators, 4:11452 

RESISTORS/RADIATION HARDENING 

Pulse power effects in discrete resistors. Final report, 4:11442 

(AD-B-016561) 
RESONANCE CAVITIES 

See CAVITY RESONATORS 
RESOURCE CONSERVATION 

Bibliography of manuals and handbooks from natural resource 
agencies, 4:10815 (PB-279079) 

Report of workshop on conservation and recycling (From joint 
NAE-NAS symposium on materials), 4:10835 

RESOURCE CONSERVATION/STANDARDS 

Environmental impact of irrational and wasteful use of natural 

resources, 4:10811 
RESOURCE DEVELOPMENT 

New kind of thinking: the perspective of a resource-rich 

developing nation (Venezuela), 4:10830 
RESOURCE DEVELOPMENT/ECONOMIC IMPACT 

Report of workshop on resource identification and development 

(From joint NAE-NAS symposium on materials), 4:10834 
RESOURCE DEVELOPMENT/ENVIRONMENTAL IMPACTS 
Environmental impact of irrational and wasteful use of natural 
resources, 4:10811 
RESOURCES 
See also GEOTHERMAL RESOURCES 
RESOURCES/MEASURING METHODS 
Space studies of the Earth’s resources (Book in Russian), 4:11644 
RESPIRATION/GENETIC CONTROL 

Increasing photosynthesis by the biochemical and genetic 
regulation of photorespiration (Nicotiana), 4:9971 (CONF- 
7705123-) 

RETINA/INJURIES 

Ocular hazards of picosecond and repetitive-pulsed lasers. Volume 
I. Nd:YAG laser (1064 nm). Final report, 16 February 1973-15 
February 1976, 4:11595 (AD-A-053765) 

RETORTS 
See also CHEMICAL REACTORS 
RETORTS/TEMPERATURE CONTROL 

Analysis of heat losses and the design of a backheater control 

system for the LLL oil shale retort, 4:9702 (UCRL-50016-78-2) 
REVEGETATION/PREFERRED SPECIES 
Revegetation following artificial disturbance. Three year progress 
report, June 1, 1975-February 28, 1978, 4:11508 (COO-2743-5) 
REVERSE-FIELD PINCH/DRIFT INSTABILITY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
REVERSE-FIELD PINCH/ENERGY LOSSES 

LASL toroidal reversed-field pinch program, 4:11758 (LA-UR-78- 
1973) 

REVERSE-FIELD PINCH/IMPURITIES 

LASL toroidal reversed-field pinch program, 4:11758 (LA-UR-78- 
1973) 

REVERSE-FIELD PINCH/LOSS CONE INSTABILITY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
REVERSE-FIELD PINCH/PLASMA MACROINSTABILITIES 
Nonlinear magnetohydrodynamics. Progress report, December 15, 
1977-December 14, 1978, 4:11850 (ORO-5260-2) 
REVERSE-FIELD PINCH/REACTOR FUELING 
Refueling and control of RFP burns, 4:11930 (COO-2218-116) 
REVERSE-FIELD PINCH/TRANSPORT THEORY 
Drift wave stability and transport theory, 4:11849 (LAPS-45) 
RF SYSTEMS/OPTIMIZATION 

Optimization of the disk and washer accelerating cavities, 4:11423 
(LA-7407) 

RHO-765 RESONANCES/PARTICLE PRODUCTION 
A study of the reaction 7* p — A** rho®, with incoming pion 
momentum of 5.8 GeV/c. Master's thesis, 4:11719 (AD-A- 
053297) 
Jet structure and planarity in 7” p interactions at 147 GEV/C 
(Momentum tensor, leading particle production, differential 
cross sections), 4:11721 (COO-1195-414) 
RHODANATES 

See THIOCYANATES 
RHODANIDES 

See THIOCYANATES 





RHODIUM BORIDES/ELECTRIC CONDUCTIVITY 


RHODIUM BORIDES/ELECTRIC CONDUCTIVITY 
A metallurgical approach to high temperature superconductivity. 
Final report, 1 October 1976-31 December 1977 (XRh,B,), 
4:11100 (AD-A-051923) 
RHODIUM BORIDES/TRANSITION TEMPERATURE 
A metallurgical approach to high temperature superconductivity. 
Final report, 1 October 1976-31 December 1977 (XRh,B,), 
4:11100 (AD-A-051923) 
RHR SYSTEMS 
(Residual heat removal.) 
Large pool LMFBR design. Final report. Volume 2. Plant and 
systems, 4:10331 (EPRI-NP-883(Vol.2)) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Risk assessment. Basic documents for the preparation of the report 
‘Energy, Health, environment, and safety hazards’ by the 
Swedish Energy Commission, 4:10721 
RIVETS 
See FASTENERS 
ROCK DRILLING 
See also DRILLS 
Borehole drilling and related activities at the Stripa mine, 4:9820 
(LBL-7080) 
OCKS 


See also METAMORPHIC ROCKS 
RESERVOIR ROCK 
ROCKS/CHEMICAL ANALYSIS 
Apparatus for determining microquantities of Ar by isotope 
dilution, 4:11606 
ROCKS/INCLUSIONS 
Excess argon in gas-liquid inclusions from minerals and rocks, 
4:11608 
ROCKS/ISOTOPE DATING 
Distribution of excess argon in minerals of basic and ultrabasic 
rocks (Monchegorsk plutonic rock and the massif of the 
gabbronorite-labradorites of the Monche-Chuna-Volch’ikh 
Tundras), 4:11607 
ROCKS/MASS SPECTROSCOPY 
Method of double isotope dilution. I. Theoretical principles, 


4:11615 
ROCKS/NATURAL RADIOACTIVITY 
Uranium in rocks of the dunite-harzburgite formation and 
stratified intrusions, 4:9728 
ROCKY FLATS PLANT/SOILS 
Revegetation following artificial disturbance. Three year progress 
report, June 1, 1975-February 28, 1978, 4:11508 (COO-2743-5) 
ROOF BOLTS/INSTALLATION 
Technology news, 4:9523 
ROOFS/SUPPORTS 
Method and apparatus for supporting the roof of an underground 
mine working (Patent), 4:9525 
ROOFS/THERMAL INSULATION 
Combined application process of thermal insulation and built-up 
roofing or waterproofing (Patent), 4:10890 
ROOFS/WATERPROOFING 
Combined application process of thermal insulation and built-up 
roofing or waterproofing (Patent), 4:10890 
ROOM AND PILLAR MINING/ROOFS 
Developing geological structural criteria for predicting unstable 
mine roof rocks. Final contract report, 4:9517 (PB-276735) 
ROTARY ENGINES/NOISE 
Engine noise testing in an economical "semi’’ anechoic room, 
4:10982 
RPT REACTOR/NEUTRON FLUX 
Spatial and energy distribution of fast neutrons in the MR research 
reactor, 4:10622 
RPT REACTOR/NEUTRON SPECTRA 
Spatial and energy distribution of fast neutrons in the MR research 
reactor, 4:10622 
RUBIDIUM/ECOLOGICAL CONCENTRATION 
Elemental content of tissues and excreta of lambs, goats, and kids 
fed white sweet clover growing on fly ash, 4:11506 
RUBIDIUM/GEOCHEMISTRY 
Rb and Sr behavior in the weathering of granites (as illustrated by 
the pre-Jatulian crust of Karelian weathering, 4:11613 
RUBIDIUM COMPLEXES/ELECTRIC CONDUCTIVITY 
Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF” and F™ anions, 4:11134 
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RUBIDIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF and F™ anions, 4:11134 
RUBIDIUM COMPLEXES/SYNTHESIS 
Structural studies of precursor and partially oxidized conducting 
complexes. XVII. Synthesis and electrical properties of the first 
homologous series of 1-dimensional (Pt-Pt) metals containing 
the FHF™ and F™ anions, 4:11134 
RUBY LASERS/EMISSION SPECTRA 
Influence of the piezo-optic effect on the dynamics and spectral 
emission characteristics of a laser with an electro-optical 
shutter, 4:11254 
Quality factor and spectral characteristics of laser generation with 
two-dimensional beam movement in the resonator, 4:11248 
RUBY LASERS/MODIFICATIONS 
RDA ruby laser frequency doubler system. Final report, 22 April 
1974, 4:11234 (AD-B-012269) 
RUNOFF/WATER POLLUTION CONTROL 
Assessment of nonpoint sources. Areawide waste-treatment 
management plan for the Greater Houston area. Final report, 
4:10822 (PB-276736) 
RURAL AREAS/PHOTOVOLTAIC POWER PLANTS 
Photovoltaic power system applications, 4:9998 (CONF-770865-) 
RUTHENIUM/CATALYTIC EFFECTS 
Inverted redox catalysis: catalysis of substitution on ruthenium(II) 
by an extraordinarily labile ruthenium(III) metal center, 4:11131 
RUTHENIUM 106/RADIATION MONITORING 
Fission product activities in aged Savannah River Plant waste 
solutions, 4:9789 (DP-MS-78-30) 
RUTHENIUM COMPLEXES/CHEMICAL REACTIONS 
Inverted redox catalysis: catalysis of substitution on ruthenium(II) 
by an extraordinarily labile ruthenium(III) metal center, 4:11131 
RWE-BAYERNWERK REACTOR/DISTRICT HEATING 
Problems in district heat supply from a boiling water reactor in a 
relatively sparsely populated area using the example of the KRB 
Gundremmingen Nuclear Power Plant, 4:10460 
RWE-BAYERNWERK REACTOR/FUEL ELEMENTS 
Long-term operating experience with U and Pu fuel elements in 
the Gundremmingen power plant, 4:10219 


S 


SACCHARIDES/BIOSYNTHESIS 
Process design and optimization of cellulose hydrolysis, 4:11554 
(LBL-7864) 
SACCHARIN/BIOLOGICAL EFFECTS 
Saccharin-induced sister chromatid exchanges in Chinese hamster 
and human cells, 4:11586 
SACCHARIN/CARCINOGENESIS 
Saccharin-induced sister chromatid exchanges in Chinese hamster 
and human cells, 4:11586 
SACCHARIN/MUTAGENESIS 
Saccharin-induced sister chromatid exchanges in Chinese hamster 
and human cells, 4:11586 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
Development and application of safeguards instrumental 
techniques to LWR power stations. Final report, 24 December 
1974-30 November 1977, 4:10659 (IAEA-R-1547-F) 
SAFEGUARDS/FAULT TREE ANALYSIS 
Using SETS to find minimal cut sets in large fault trees, 4:11975 
(SAND-78-1943C) 
SAFEGUARDS/PERFORMANCE 
Light water reactor safeguards system evaluation, 4:10692 
(SAND-78-0457C) 
SAFEGUARDS/SYSTEMS ANALYSIS 
Development and demonstration program for dynamic nuclear 
materials control (DYMAC system), 4:9841 (LA-UR-2266) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY RODS 
See SCRAM RODS 
SALINITY/BIOLOGICAL EFFECTS 
Effect of some environmental factors on survival and activity of 
fresh water bivalve Lamellidens corrianus, 4:11565 
SALMONELLA TYPHIMURIUM/MUTATIONS 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
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rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
SALT DEPOSITS/GEOLOGY 
Geologic study: Mississippi Salt Domes. Volume IV, 4:11603 
(TID-28911) 
SALT DEPOSITS/LEACHING 
Design and construction of a seawater supply and brine discharge 
system for the hornsea salt cavity installation, 4:9694 
SALT DEPOSITS/PHYSICAL RADIATION EFFECTS 
Geomechanical behaviour of rock salt of various deposits in the 
GDR. 3. Influence of elevated temperature, alternating 
pressure, and ionizing radiation, 4:9835 
SALT DEPOSITS/ROCK MECHANICS 
Geomechanical behaviour of rock salt of various deposits in the 
GDR. 3. Influence of elevated temperature, alternating 
pressure, and ionizing radiation, 4:9835 
SALT DEPOSITS/TEMPERATURE EFFECTS 
Geomechanical behaviour of rock salt of various deposits in the 
GDR. 3. Influence of elevated temperature, alternating 
pressure, and ionizing radiation, 4:9835 
SALT DEPOSITS/TESTING 
Avery Island: dome salt in situ test, 4:9832 (Y/OWI/TM-S55) 
SALTON SEA GEOTHERMAL FIELD/BRINES 
Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 
SALTON SEA GEOTHERMAL FIELD/GEOCHEMISTRY 
Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL 
FLUIDS 
Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 
SAMARIUM/ABSORPTION SPECTRA 
Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 
SAMARIUM/FLUORESCENCE SPECTROSCOPY 
Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 
SAMPLERS/DESIGN 
Gas sampling a post-shot cavity, 4:11462 (UCRL-50016-78-2) 
SAND/SEDIMENTATION 
Movement of sand waves in lower Cook Inlet, Alaska, 4:11669 
SAND/SUBLIMATION 
Valence states in condensed silicon monoxide, 4:11120 
SANDSTONES/ACIDIZATION 
Sandstone acidizing: the development of design methods. Paper 
No. SPE 6607, 4:9606 
SANDSTONES/PERMEABILITY 
Comparative evaluation of polymers for oil recovery: flow and 
retention in porous media. Paper No. 6601-B, 4:9605 
SANDSTONES/SALINITY 
Ion exchange conditioning of sandstones for chemical flooding. 
Paper No. SPE 6598, 4:9602 
SAPPHIRE/SORPTIVE PROPERTIES 
Chemical diffusion on solid surfaces. Annual progress report (H in 
Ni; Ag in sapphire), 4:11042 (COO-4220-2) 
SASKATCHEWAN/FERTILIZER INDUSTRY 
Multinational corporations and economic nationalism: conflict 
over resource development in Canada, 4:10818 
SASKATCHEWAN/GEOCHEMICAL SURVEYS 
Evaluation of He and Rn geochemical uranium exploration 
techniques in the “Key” Lake area, Saskatchewan, 4:9748 
SATELLITES 
Portable TRANSIT satellite simulator, 4:11629 
SATELLITES/LAWS 
Space law, nuclear law and ‘Cosmos 954’, 4:10439 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SAVANNAH RIVER PLANT REACTOR 
See R REACTOR 
SCALING/CHEMICAL REACTION KINETICS 
Scale prediction in geothermal operations: state of the art. Paper 
No. SPE 6593, 4:10118 
SCALING/MATHEMATICAL MODELS 
Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 
Scale prediction in geothermal operations: state of the art. Paper 
No. SPE 6593, 4:10118 


SEAWEEDS/PRODUCTION 


SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/ENERGY CONSERVATION 

Energy-conservation choices for the city of Portland. Volume 3e. 
Government-conservation choices. Final report 1975-77, 
4:10954 (PB-276786) 

SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 

Basking Ridge, New Jersey Environmental Education Center: 
commercial solar demonstration design and construction report, 
4:10039 (TID-28544) 

SCHOOL BUILDINGS/SOLAR SPACE HEATING 

Basking Ridge, New Jersey Environmental Education Center: 
commercial solar demonstration design and construction report, 
4:10039 (TID-28544) 

Review of three solar energy demonstration projects in the 
midwest, 4:10013 (CONF-780701-2) 

SCHOOL BUILDINGS/SOLAR WATER HEATING 

Basking Ridge, New Jersey Environmental Education Center: 
commercial solar demonstration design and construction report, 
4:10039 (TID-28544) 

SCHROEDINGER EQUATION/SCALING LAWS 

Scaling the Schroedinger equation, 4:11724 

SCINTIGRAPHY 
See SCINTISCANNING 
SCINTISCANNING/DOSIMETRY 

Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974-1976 (246 
abstracts), 4:11552 (NTIS/PS-78/0456) 

Radiodiagnostic agents and techniques. Volume 3. 1977-April, 
1978 (a bibliography with abstracts). Report for 1977-April 1978 
(128 abstracts), 4:11553 (NTIS/PS-78/0457) 

SCRAM RODS 
Scram rod system for nuclear reactors (Patent; LMFBR), 4:10574 
SCREWS 
See FASTENERS 
SCRUBBERS/WATER REQUIREMENTS 

Water recycle/reuse alternatives in coal-fired steam-electric 
power Plants: Volume i. plant studies and general 
implementation plans. Final report June 1975-February 1978, 
4:10134 (PB-282211) 

SCYLLAC DEVICES/STABILIZATION 

Feedback stabilization of an 1=0,1,2 high-beta stellarator, 4:11858 
SEA BED/ACOUSTIC MEASUREMENTS 

Seabottom soil properties and acoustic characteristics, 4:11659 
SEA BED/INSTABILITY 

Sea bed instability from waves (Biot’s consolidation equations), 

4:11373 
SEA BED/LANDSLIDES 
Submarine landslides in the Mississippi River delta, 4:11633 
SEA BED/LIQUEFACTION 

Application of effective stress methods for offshore seismic design 

in cohesionless seafloor soils, 4:11325 
SEA BED/SOIL MECHANICS 

Behavior of seafloor soils subjected to cyclic loading, 4:11372 

Foundation conditions in Outer Banks area offshore southern 
California, 4:11648 

Sea bed instability from waves (Biot’s consolidation equations), 
4:11373 

SEA DISPOSAL 
See MARINE DISPOSAL 
SEALS/DESIGN 
Dual-shank attachment design for omega seals (Patent), 4:10525 
SEALS/PERFORMANCE TESTING 
Program to develop improved downhole drilling motors. Semi- 
annual report, 4:10113 (TID-28687) 
SEAS 
See also ATLANTIC OCEAN 
BLACK SEA 
CASPIAN SEA 
INDIAN OCEAN 
PACIFIC OCEAN 
RED SEA 
SEAS/AQUATIC ECOSYSTEMS 

Distribution of marine birds on Georges Bank and adjacent 
waters. Technical progress report, 1 January-31 August 1978, 
4:11514 (COO-4706-4) 

SEAS/WATER WAVES 

Comparison of measured and predicted ocean wave kinematics, 

4:11666 
SEAWATER/DESALINATION 

Desalination of seawater via reverse osmosis for offshore 

operations, 4:11413 
SEAWEEDS/ELECTROLYSIS 

Fuels (Patent; by electrolysis of electrolyte containing vegetable 

matter of the Cruciferae family or seaweed), 4:9891 
SEAWEEDS/PRODUCTION 
Ocean food and energy farm project, 4:9980 (CONF-7705123-) 





SEBACEOUS GLANDS 


SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS/FEEDWATER 
Emergency feed system for cooling nuclear reactor installations 
(Patent), 4:10702 
SECURITY 
Input apparatus for dynamic signature verification systems 
(Patent), 4:11450 
SECURITY/PERSONNEL 
Development of an automated stress/duress detection system. 
Phase I: Technical and physiological studies. Final report (Use 
of individual tape recorders as interim monitors), 4:11538 
(SAND-78-7015) 
SEDIMENTS/CLASSIFICATION 
Granulometric data 241-B Tank Farm monitoring well sediments, 
4:9826 (RHO-LD-13) 
SEDIMENTS/ECOLOGICAL CONCENTRATION 
Chemical effluents in surface waters from nuclear power plants, 
research order Nos. 60-78-040 and 60-78-042. Quarterly progress 
report, 4:11518 (UCID-17744-78-3) 
SEDIMENTS/PHYSICAL PROPERTIES 
Seabottom soil properties and acoustic characteristics, 4:11659 
SEDIMENTS/PRESSURE MEASUREMENT 
Pore pressure measurements in underconsolidated sediments 
(Seaswab I And II Projects), 4:11604 
SEDIMENTS/RADIOACTIVITY 
Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 
SEDIMENTS/SHEAR PROPERTIES 
Sediment strength distribution for planning mobile rig operations: 
Louisiana continental shelf, 4:11387 
SEISMIC ARRAYS/DESIGN 
Development of a bottom-hole device for offshore shear wave 
velocity measurement, 4:11660 
Texas ocean-bottom seismograph, 4:11641 
SEISMIC ARRAYS/POSITIONING 
Marine seismic streamer location system, 4:11625 
SEISMIC DETECTION/DATA PROCESSING 
Preprocessing of seismic signals by Haar decomposition and 
adaptive filtering for pattern recognition, 4:11617 (LA-7541- 
MS 


SEISMIC SURFACE WAVES/WAVE PROPAGATION 
Propagation of Lg waves across eastern Europe and Asia (Lg 
waves are surface shear waves initiated by seismic activities and 
propagated through the earth’s crust), 4:11618 (UCRL-52494) 
SEISMIC SURVEYS/CHEMICAL EXPLOSIVES 
Method of placing explosive charges in marine seismic 
prospecting, 4:11643 
SEISMIC SURVEYS/DATA ACQUISITION 
Improvement of marine seismic data as a result of source signature 
studies, 4:11623 
SEISMIC SURVEYS/DATA ACQUISITION SYSTEMS 
Development of an experimental marine sediment instrumentation 
system, 4:11626 
SEISMIC SURVEYS/DATA ANALYSIS 
Case history of 3-d seismic application in the Gulf of Mexico, 
4:9581 
Depth migration of complex offshore seismic profiles, 4:11635 
Improvement of marine seismic data as a result of source signature 
studies, 4:11623 
Pore pressure predictions from high resolution seismic data, 
4:11622 
SEISMIC SURVEYS/SEISMIC SOURCES 
Signature measurements on the water gun marine seismic source, 
4:11624 
SEISMIC WAVES/PATTERN RECOGNITION 
Preprocessing of seismic signals by Haar decomposition and 
adaptive filtering for pattern recognition, 4:11617 (LA-7541- 
MS) 
SEISMOGRAPHS/UNDERWATER OPERATIONS 
Texas ocean-bottom seismograph, 4:11641 
SELENIUM/ABSORPTION SPECTROSCOPY 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
SELENIUM/ACTIVATION ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
SELENIUM/ECOLOGICAL CONCENTRATION 
Elemental content of tissues and excreta of lambs, goats, and kids 
fed white sweet clover growing on fly ash, 4:11506 
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SELENIUM/X-RAY FLUORESCENCE ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
SELENIUM 74/ENERGY LEVELS 
Collective motions and band structures in A = 60 to 80, even- 
even nuclei (Review), 4:11732 (CONF-780854-2) 
SELENIUM 74/ROTATIONAL STATES 
Collective motions and band structures in A = 60 to 80, even- 
even nuclei (Review), 4:11732 (CONF-780854-2) 
SELENIUM 74/VIBRATIONAL STATES 
Collective motions and band structures in A = 60 to 80, even- 
even nuclei (Review), 4:11732 (CONF-780854-2) 
SELENIUM 74/YRAST STATES 
Collective motions and band structures in A = 60 to 80, even- 
even nuclei (Review), 4:11732 (CONF-780854-2) 
SEMICONDUCTOR DETECTORS/FABRICATION 
Strip type radiation detector and method of making same (Patent), 
4:11436 
SEMICONDUCTOR DETECTORS/PERFORMANCE 
Infrared beat detection. Application to studying continuous HCN 
lasers (lambda = 337), 4:11784 (EUR-CEA-FC-917) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
TRANSISTORS 
SEMICONDUCTOR DEVICES/RADIATION HARDENING 
Component damage from electromagnetic pulse (EMP) induced 
transients. Technical memo, 4:11441 (AD-A-053899) 
SEMICONDUCTOR DIODES/DESIGN 
Injection laser diodes for fiber optic communications. Quarterly 
report No. 3, 1 January-31 March 1977, 4:11219 (AD-A-051792) 
SEMICONDUCTOR DIODES/FABRICATION 
Injection laser diodes for fiber optic communications. Quarterly 
report No. 3, 1 January-31 March 1977, 4:11219 (AD-A-051792) 
SEMICONDUCTOR LASERS/FABRICATION 
The construction of a diffused semiconductor laser diode. 
Technical report, 4:11232 (AD-A-053697) 
SEMICONDUCTOR LASERS/SEMICONDUCTOR DIODES 
Injection laser diodes for fiber optic communications. Quarterly 
report No. 3, 1 January-31 March 1977, 4:11219 (AD-A-051792) 
SENSIBLE HEAT STORAGE/FEASIBILITY STUDIES 
Aquifer thermal energy storage, 4:10787 (LBL-7070) 
SERVOMECHANISMS 
Electric drive for accelerator target with a timer for a fast pulsed 
reactor (Patent), 4:10628 
SEWAGE 
See LIQUID WASTES 
SEWAGE/MARINE DISPOSAL 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
SEWAGE/WASTE PROCESSING 
Investigation of municipal waste water constituents detrimental to 
froth flotation recovery of copper and molybdenum sulfides. 
Completion report, 4:10962 (PB-282372) 
SEWAGE SLUDGE/BIOLOGICAL RADIATION EFFECTS 
High energy electron radiation of wastewater liquid residuals, 
4:11567 (PB-279489) 
SEWAGE SLUDGE/CHEMICAL PROPERTIES 
Municipal sludge agricultural utilization practices - an 
environmental assessment. Volume II. Final report, 4:10961 
(PB-279357) 
SEWAGE SLUDGE/MARINE DISPOSAL 
Ocean waste disposal. Volume 2. 1977-July, 1978 (a bibliography 
with abstracts). Report for 1977-July 1978 (111 abstracts), 
4:11516 (NTIS/PS-78/0706) 
SEWAGE SLUDGE/MICROORGANISMS 
Municipal sludge agricultural utilization practices - an 
environmental assessment. Volume II. Final report, 4:10961 
(PB-279357) 
SEWAGE SLUDGE/PHYSICAL PROPERTIES 
Municipal sludge agricultural utilization practices - an 
environmental assessment. Volume II. Final report, 4:10961 
(PB-279357) 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Moisture effects on inactivation and growth of bacteria and fungi 
in sludges, 4:11568 (SAND-78-1304C) 
SEWAGE SLUDGE/STERILIZATION 
Moisture effects on inactivation and growth of bacteria and fungi 
in sludges, 4:11568 (SAND-78-1304C) 
SEWAGE SLUDGE/WASTE PRODUCT UTILIZATION 
Municipal! sludge agricultural utilization practices - an 
environmental assessment. Volume II. Final report, 4:10961 
(PB-279357) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
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SGHWR REACTOR/FUEL ASSEMBLIES 
Flow in an obstructed T-junction, 4:10312 (N-78-14360) 
SGHWR REACTOR/FUEL ELEMENT CLUSTERS 
Review of dryout data in SGHWR fuel bundle simulations, 


4:10318 
SGHWR REACTOR/LOSS OF COOLANT 
Review of some aspects of the validation of the RELAP-UK code 
for pressure tube reactor applications, 4:10752 
SHALE GAS/DESULFURIZATION 
Removal of sulfur dioxide from process gas using treated oil shale 
and water (Patent), 4:9707 
SHALE OIL/ADSORPTION 
Shale oil retention on crushed unretorted shale, 4:9709 
SHALE OIL/DENITRIFICATION 
Denitrogenation of syncrude (Patent), 4:9711 
SHALE OIL/HYDROCRACKING 
Evaluation of methods to produce aviation turbine fuels from 
synthetic crude oils, Phase 3. Volume III. Final report, 24 April 
1976-30 April 1977, 4:9710 (AD-A-053 106) 
SHALE OIL/PRODUCTION 
Water management in oil shale mining. Volume I. Main text. Final 
report, 4:9699 (PB-276085) 
SHALE OIL/RESERVES 
Energy environment-1, 4:10825 
SHALES 
See also OIL SHALES 
SPENT SHALES 
SHALES/MECHANICAL PROPERTIES 
Coupled roof fracture response and surface subsidence evaluations 
related to underground coal gasification, 4:9426 (SAND-78- 


0941) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS/DEFORMATION 
Elasto-plastic buckling stability under hydrostatic pressure, 
4:11313 
SHELLS/RESPONSE FUNCTIONS 
Linear and nonlinear symmetrically loaded shells of revolution 
approximated with the finite element method, 4:11210 (LA- 
7538-MS) 
SHELLS/STRESS ANALYSIS 
Elasto-plastic buckling stability under hydrostatic pressure, 
4:11313 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING MATERIALS/PERFORMANCE 
Wrapper, structural shielding device (Patent), 4:11463 
SHIPS 
See also BARGES 
SUBMARINES 
TANKER SHIPS 
SHIPS/ACCIDENTS 
Topper III wreck clearance operation, 4:11380 
SHIPS/ANCHORS 
Applications of suction anchors in offshore technology, 4:11356 
Toward improving the reliability of anchor chain and accessories, 
4:11357 
SHIPS/CRANES 
Dynamic loads on a shipboard crane boom due to ship motion, 
4:11404 
SHIPS/DESIGN 
First reel pipelay ship under construction: applications up to 16 
inch diameter pipe 3000 feet of water, 4:11307 
Semi-submersible utility service vessel (Sedco/Phillips SS 
(SPSS)), 4:11407 
Use of directional hindcast spectra as design wave data, 4:11378 
SHIPS/DIESEL ENGINES 
Economic effect of introduction and operation of the new marine 
diesel engine, 6CHn26/34, 4:10922 
Effect of roughness of working surfaces of cylinder liners of 
marine diesel engines on conditions of their running-in and 
subsequent wear, 4:10921 
SHIPS/MECHANICAL STRUCTURES 
Structural details failure survey, 4:11392 
SHIPS/MOORINGS 
Comparison of non-metallic ropes with wire rope and chain 
mooring lines for deep water applications, 4:11358 
Wave feed-forward as a means to improve dynamic positioning, 
4:11298 
SHIPS/MOTION 
Dynamic loads on a shipboard crane boom due to ship motion, 
4:11404 
SHIPS/NAVIGATIONAL INSTRUMENTS 
Hybrid simulation approach to cost effective design, checkout, 
and optimization of dynamic positioning svstems, 4:11301 


SILICON/PHYSICAL RADIATION EFFECTS 


Integrated deep water navigation system, 4:11316 
Navigation systems for deep ocean mining, 4:11317 
Super short baseline hydroacoustic navigation system, 4:11318 
Transponder array survey method using a combined short- 
baseline/long-baseline acoustic position reference system, 
4:11299 
SHIPS/POSITIONING 
Hybrid simulation approach to cost effective design, checkout, 
and optimization of dynamic positioning systems, 4:11301 
Integrated deep water navigation system, 4:11316 
Transponder array survey method using a combined short- 
baseline/long-baseline acoustic position reference system, 
4:11299 
Wave feed-forward as a means to improve dynamic positioning, 
4:11298 
SHIPS/POWER SYSTEMS 
Realistic approach to electrical load analysis for marine vessels, 
4:11405 
SHIPS/STEAM GENERATORS 
Marine waste heat steam generator (Patent), 4:10923 
SHIPS/SUPERHEATERS 
Marine waste heat steam generator (Patent), 4:10923 
SHIPS/WELDED JOINTS 
Fatigue comparison of high strength steel, stainless steel, and 
titanium in a simulated ocean environment, 4:11369 
SHOCK ABSORBERS/DESIGN 
Shock absorber (Patent), 4:10566 
SHOCK HEATING 
Analysis of compression of a small aggre of matter by means of n 
successive strong imploding shocks, 4 8 
Thermonuclear reaction wave in high-density plasma, 4:11776 
SHORTWALL MINING/MINING EQUIPMENT 
Longwall/shortwall mining equipment reliability, maintainability 
and cost effectiveness study, 4:9514 (FE-9012-6) 
SHROUDS 
(Cover enveloping the active length of a fuel assembly, to stabilize the 
coolant flow through the assembly.) 
SHROUDS/DEFORMATION 
Effect of swelling and creep on liquid-metal fast breeder reactor 
performance, 4.10345 
SHROUDS/DESIGN 
Flow duct for nuclear reactors (Patent; LMFBR), 4:10353 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SHUTTLES 
See RABBIT TUBES 
SID 
See SUDDEN IONOSPHERIC DISTURBANCE 
SILICA/CHEMICAL ACTIVATION 
Thermodynamic properties of mullite, 4:11129 
SILICA/DEPOSITION 
Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 
SILICA/PRECIPITATION 
Experience in scale control with East Mesa geothermal brine. 
Paper No. SPE 6605, 4:10122 
Geochemical equilibrium codes: a means of modelling. 
Precipitation phenomena in the Salton Sea geothermal field. 
Paper No. SPE 6604, 4:10119 
SILICA/SOLUBILITY 
Experience in scale control with East Mesa geothermal brine. 
Paper No. SPE 6605, 4:10122 
SILICA GEL/RADIOLYSIS 
Tritium exchange reactions on irradiated silica gel. II. Studies on 
the mechanisms of labeling of saturated hydrocarbons and 
halocarbons, 4:11176 
SILICON/ABSORPTION SPECTROSCOPY 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
SILICON/ACTIVATION ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
SILICON/CRYSTAL DEFECTS 
Detection of deep levels in high power semiconductor materials 
and devices, 4:11108 
SILICON/CRYSTAL GROWTH 
Large area silicon sheet by EFG. Second quarterly report, April 
1, 1978-June 30, 1978, 4:9959 (DOE/JPL/954355-6) 
SILICON/DIFFUSION 
Impurity diffusion in aluminum, 4:11048 
SILICON/ELECTRIC CONDUCTIVITY 
Photovoltaic technique for measuring resistivity variations of high 
resistivity silicon slices, 4:11107 
SILICON/PHYSICAL RADIATION EFFECTS 
Damage profiles in silicon and their impact on device reliability. 
Technical report No. 1, 15 October 1976-31 March 1977, 
4:11440 (AD-A-053538) 





SILICON/SELF-DIFFUSION 


SILICON/SELF-DIFFUSION 
Measurement of small diffusion coefficients using ion-beam- 
sputtering as a microsectioning technique, 4:11053 
SILICON/SHEETS 
Low-Cost Silicon Solar Array Project: silicon sheet status, 4:9939 
(CONF-770865-) 
SILICON/SUBLIMATION 
Valence states in condensed silicon monoxide, 4:11120 
SILICON/X-RAY FLUORESCENCE ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
articles, 4:11112 
SILICON ALLOYS/MECHANICAL PROPERTIES 
High-strength aluminum-silicon alloys, 4:11040 (RFP-Trans-254) 
SILICON NITRIDES/IMPACT STRENGTH 
Evaluation of tantalum fiber reinforced SisN,. Final report, 1 
March 1976 - 1 March 1977, 4:11103 (AD-A-051657) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/SUBLIMATION 
Valence states in condensed silicon monoxide, 4:11120 
SILICON OXIDES/VALENCE 
Valence states in condensed silicon monoxide, 4:11120 
SILICON SOLAR CELLS/ECONOMICS 
Supply-side economic analysis, 4:9933 (CONF-770865-) 
SILICON SOLAR CELLS/ENCAPSULATION 
Low-Cost Silicon Array Project: encapsulation process, 4:9942 
(CONF-770865-) 
SILICON SOLAR CELLS/ENGINEERING 
Low-Cost Silicon Array Project: engineering status, 4:9940 
(CONF-770865-) 
SILICON SOLAR CELLS/EQUIPMENT 
Low-Cost Silicon Array Project: production process and 
equipment status, 4:9941 (CONF-770865-) 
SILICON SOLAR CELLS/FABRICATION 
Low-Cost Silicon Solar Array Project: silicon sheet status, 4:9939 
(CONF-770865-) 
SILICON SOLAR CELLS/IMPACT TESTS 
Low-Cost Silicon Array Project: engineering status, 4:9940 
(CONF-770865-) 
SILICON SOLAR CELLS/MATERIALS TESTING 
Low-Cost Silicon Solar Array Project: silicon material status, 
4:9938 (CONF-770865-) 
SILICON SOLAR CELLS/MECHANICAL TESTS 
Low-Cost Silicon Array Project: encapsulation process, 4:9942 
(CONF-770865-) 
SILICON SOLAR CELLS/PRODUCTION 
Low-Cost Silicon Array Project: production process and 
equipment status, 4:9941 (CONF-770865-) 
SILICON SOLAR CELLS/RESEARCH PROGRAMS 
Low-cost Silicon Solar Array Project: project overview, 4:9936 
(CONF-770865-) 
Status of advanced R and D programs, 4:9929 (CONF-770865-) 
SILICON SOLAR CELLS/SENSITIVITY 
Photon degradation effects in terrestrial silicon solar cells, 4:9946 
(CONF-770865-) 
SILICON SOLAR CELLS/STABILITY 
Photon degradation effects in terrestrial silicon solar cells, 4:9946 
(CONF-770865-) 
SILICON SOLAR CELLS/TECHNOLOGY ASSESSMENT 
Low-Cost Silicon Solar Array Project: technology overview, 
4:9937 (CONF-770865-) 
SILVER/DIFFUSION 
Chemical diffusion on solid surfaces. Annual progress report (H in 
Ni; Ag in sapphire), 4:11042 (COO-4220-2) 
Impurity diffusion in aluminum, 4:11048 
SILVER/ELECTRON COLLISIONS 
Radiation from Ag and K films bombarded by low energy 
electrons, 4:11708 (ORNL/TM-6527) 
SILVER/ELECTROPHORESIS 
Electromigration of fast diffusers in lead, 4:11049 
SILVER/PHOTOEMISSION 
Radiation from Ag and K films bombarded by low energy 
electrons, 4:11708 (ORNL/TM-6527) 
SILVER/SELF-DIFFUSION 
Atomic jump processes in self-diffusion, 4:11052 
SILVER/VACANCIES 
Atomic jump processes in self-diffusion, 4:11052 
SITE SELECTION/ARCHAEOLOGICAL SITES 
Preliminary archaeological survey of proposed gas well locations 
in Green Township (Scioto County) and Elizabeth Township 
(Lawrence County) Ohio, 4:9685 (MLM-2501) 
SKIMMERS/MODIFICATIONS 
Development of a new wringer for the zero-relative-velocity belt 
skimmer. Final report, June-October 1977, 4:9637 (AD-A- 
053616) 
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SKIMMERS/PERFORMANCE TESTING 
Development of a new wringer for the zero-relative-velocity belt 
skimmer. Final report, June-October 1977, 4:9637 (AD-A- 
053616) 
Performance testing of selected inland oil spill control equipment. 
Final report, April 1975-March 1976, 4:9640 (PB-279078) 
SKIN/BURNS 
Thermal model of laser-induced skin damage: computer program 
operator's manual. Final report, September 1976-April 1977, 
4:11593 (AD-A-053416) 
SLABS/IGNITION 
Frank-Kamenetskii problem revisited. Part I. Boundary conditions 
of the first kind, 4:11183 (SAND-78-1509) 
SLAGS/LEACHING 
Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 
SLAGS/MATERIALS HANDLING 
Coal and ash analyses, uses and values: coal consist, 4:9473 
(CONF-780485-3) 
SLAGS/RECYCLING 
Radiological surveys of Idaho phosphate ore processing - the 
Thermal Process Plant. Final technical note, 4:11507 (PB- 
278608) 
SLAGS/VISCOSITY 
Coal and ash analyses, uses and values: coal consist, 4:9473 
(CONF-780485-3) 
SLUDGES 
See SLURRIES 
SLUDGES/RADIOSTERILIZATION 
Pathogen reduction in sludges by irradiation, 4:11569 (SAND-78- 
1957C) 
SLUDGES/WASTE DISPOSAL 
Data base for standards/regulations development for land disposal 
of flue gas cleaning sludges. Final report, 4:9495 (PB-280135) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/COMBUSTION 
Method and apparatus for incinerating liquid, gaseous and pasty 
waste (Patent), 4:11281 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/BIBLIOGRAPHIES 
Materials handling by slurry pipelines (citations from the NTIS 
data base). Report for 1964-July 1978, 4:11213 (NTIS/PS-78/ 
072 


Materials handling by slurry pipelines (citations from the 
Engineering Index data base). Report for 1970-July 1978, 
4:11214 (NTIS/PS-78/0721) 

SLURRY PIPELINES/ECONOMIC ANALYSIS 

Coal slurry pipelines: development, economics, and application, 
4:9550 (CONF-7608122-) 

SLURRY PIPELINES/WATER REQUIREMENTS 

Coal slurry pipelines: water laws, customs, and availability, 4:9552 
(FE/EES-78/6) 

SMALL INTESTINE/PHYSIOLOGY 

Characterisitcs of amino acid transport in the isolated small 
intestinal epithelial cell, 4:11540 (UR-3490-1459) 

SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/CORE CATCHERS 

Design of the core catcher system for the fast breeder reactor 

SNR 300, 4:10717 
SNR-300 REACTOR 

See SNR-1 REACTOR 
SODA ASH 

See SODIUM CARBONATES 
SODIUM/BOILING 

Sodium boiling in fast reactors: a state-of-the art review, 4:10767 

SODIUM/FIRES 

Experimental studies in extinguishing large odium fires, 4:10372 

Testing of a graphite based extinguishing powder for use on liquid 
metal fires, 4:11273 (KFK-2525) 

SODIUM/ION-MOLECULE COLLISIONS 
Interaction of ions with polar neutrals: the momentum transfer 
collision frequencies of Na* with the Cs;H¢O isomers, 4:11161 
SODIUM/LEAK DETECTORS 
Detection system of sodium oxide vapors (Patent), 4:10437 
SODIUM/REMOVAL 

Parameter survey on the saturation boiling process for crevice 
sodium removal, 4:10362 (JAPFNR-318) 

Sodium engineering and technology technical progress report, 
January, February, March 1978 (LMFBR), 4:10336 (HEDL- 
TME-78-20) 

SODIUM/SELF-DIFFUSION 

Atomic jump processes in self-diffusion, 4:11052 
SODIUM/VACANCIES 

Atomic jump processes in self-diffusion, 4:11052 
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SODIUM/VOID COEFFICIENT 

Critical experiments and analysis. Twenty-seventh quarterly 

report, April-June 1978 (LMFBR), 4:10334 (GEFR-13771-27) 
SODIUM CARBONATES/CHEMICAL REACTIONS 

Comparison of various carbonates as absorbents of sulfur dioxide 

from combustion gases, 4:11130 
SODIUM CHLORIDES/CORROSIVE EFFECTS 

Alternate immersion stress corrosion testing of 5083 aluminum, 
4:11072 (RFP-2645) 

Effect of rare earth additions on stress corrosion cracking of 4340 
steel. Technical report, 17 June 1976-16 June 1977 (3.5 %), 
4:11066 (AD-A-052155) 

SODIUM CHLORIDES/REMOVAL 

Support studies in fluidized-bed combustion. Quarterly report, 
January-March 1978, 4:9557 (ANL/CEN/FE-78-3) 

SODIUM COMPOUNDS/CHEMICAL REACTIONS 

Interactions of hydrazine, ferrous sulfamate, sodium nitrite, and 
nitric acid in nuclear fuel processing solutions, 4:9771 

SODIUM COMPOUNDS/VIBRATIONAL STATES 

Far infrared and raman spectra and ion motion in sodium-beta- 
alumina, its potassium, silver, thallium analogs, and divalent 
cation derivatives. Technical report, 4:11124 (AD-A-052020) 

SODIUM COOLED REACTORS 
See also BELOYARSK-3 REACTOR 
BOR-60 REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
KNK REACTOR 
KNK-2 REACTOR 
LMFBR TYPE REACTORS 
MONJU REACTOR 
SNR-1] REACTOR 
SODIUM COOLED REACTORS/HYDROGEN METERS 
Diffusion hydrogen meter (Patent), 4:10535 
SODIUM FLUORIDES/ABSORPTION SPECTRA 

Comments on the magnetic resonance absorption spectrum of the 

F2 molecule-ion in single crystals of LiF, NaF, and KF?, 4:11144 
SODIUM HYDROXIDES/CHEMICAL REACTIONS 

Extraction increase of coals treated with alcohol-sodium 

hydroxide at elevated temperatures, 4:9459 
SODIUM-SULFUR BATTERIES/CURRENT DENSITY 

Current distribution in tubular sodium-sulphur cells, 4:10805 (PB- 
276512) 

SODIUM-SULFUR BATTERIES/ELECTRODES 

Current distribution in tubular sodium-sulphur cells, 4:10805 (PB- 
276512) 

SOIL MECHANICS 

Critical state soil mechanics model of soil consolidation stresses 
around a driven pile, 4:11398 

Example of soil-pile coupling under seismic loading, 4:11400 

SOILS/RADIOACTIVITY 

Gross alpha activity as an estimator of radium-226 activity in soils 
and tailings at an inactive uranium mill tailings site, 4:11509 
(LA-7529-MS) 

SOILS/RADIONUCLIDE MIGRATION 

Movement of mercury-203 in plants. Final report, 4:11585 (PB- 
276472) 

Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 

SOILS/REVEGETATION 

Revegetation following artificial disturbance. Three year progress 

report, June 1, 1975-February 28, 1978, 4:11508 (COO-2743-5) 
SOILS/SHEAR PROPERTIES 

Development of a bottom-hole device for offshore shear wave 

velocity measurement, 4:11660 
SOLAR ABSORBERS 

See also BLACK LIQUIDS 
SOLAR ABSORBERS/PERFORMANCE 

Some experimental results on selective absorbing surfaces for low 

temperature solar collectors, 4:10053 (N-78-14686) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SOLAR ACTIVITY/RESEARCH PROGRAMS 

Final technical report on contract N00014-69-A-0200-5004 and 
N00014-76-C-0147. Report for 1 April 1971-30 November 1977, 
4:11680 (AD-A-053301) 

SOLAR ACTIVITY/TABLES 

Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 

Solar-geophysical data number 402, February 1978. Part II. 
Comprehensive reports. Data for August 1977-July 1977 and 
miscellanea, 4:11683 (PB-280732) 

Solar-geophysical data number 402, February 1978. Supplement. 
Explanation of data reports, 4:11684 (PB-280733) 


SOLAR CELL ARRAYS/PERFORMANCE TESTING 


Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 
281811) 

Solar-geophysical data number 403, March 1978. Part II. 
Comprehensive reports. Data for September 1977-August 1977 
and miscellanea, 4:11686 (PB-281812) 

SOLAR AIR CONDITIONERS/DESIGN 

Solar heating and cooling system for an office building at Reedy 
Creek Utilities, 4:10028 (DOE/NASA/CR-150748) 

SOLAR AIR CONDITIONING/TECHNOLOGY ASSESSMENT 

Solar energy: its technologies and applications, 4:9918 (BNL- 
24832) 

SOLAR BATTERY CHARGERS 

Solar Photovoltaic Field Tests and Applications Project. Monthly 

report, 1 July-31 July 1977, 4:9955 (COO-4094-12) 
SOLAR BATTERY CHARGERS/INSPECTION 

Solar Photovoltaic Field Tests and Applications Project. Monthly 

report, 1 December-31 December 1977, 4:9958 (COO-4094-17) 
SOLAR CELL ARRAYS/COMMERCIALIZATION 
MIT Photovoltaics Program project summary, 4:9995 (CONF- 
770865-) 
SOLAR CELL ARRAYS/COST 
Photovoltaic solar panels and solar modules, 4:9960 (N-78-14685) 
SOLAR CELL ARRAYS/DATA ACQUISITION SYSTEMS 

Data acquisition system for marketing and institutional data, 
4:9932 (CONF-770865-) 

SOLAR CELL ARRAYS/DEFECTS 

Visual quality inspection results of the 130 kW buy modules used 
in the Nebraska agricultural experiment, 4:9947 (CONF-770865- 


) 
SOLAR CELL ARRAYS/DEMONSTRATION PROGRAMS 
Key issues in design of the Federal Photovoltaic Utilization 
Program (FPUP), 4:9950 (CONF-770865-) 
SOLAR CELL ARRAYS/DESIGN 
Concepts for the realization of TV broadcasting satellite, 4:9961 
(N-78-18103) 
Photovoltaic Systems Definition Project. FY 1977 annual report, 
4:9964 (SAND-78-0942) 
Solar cell power for field instrumentation at White Sands Missile 
range. Final report, 4:9928 (AD-A-053960) 
SOLAR CELL ARRAYS/DIAGRAMS 
25 kW agricultural field test preliminary system performance, 
4:10049 (CONF-770865-) 
SOLAR CELL ARRAYS/ECONOMICS 
Supply-side economic analysis, 4:9933 (CONF-770865-) 
SOLAR CELL ARRAYS/ENERGY STORAGE 
Battery storage performance requirements for terrestrial solar 
photovoltaic power systems, 4:9952 (CONF-770865-) 
Energy storage for photovoltaic conversion, 4:10000 (CONF- 


770865-) 
SOLAR CELL ARRAYS/ENVIRONMENTAL IMPACTS 
Photovoltaic environmental studies, 4:9951 (CONF-770865-) 
SOLAR CELL ARRAYS/GOVERNMENT POLICIES 
MIT Photovoltaics Program project summary, 4:9995 (CONF- 
770865-) 
SOLAR CELL ARRAYS/INSPECTION 
Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 November-30 November 1977, 4:9957 (COO-4094-16) 
Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, | December-31 December 1977, 4:9958 (COO-4094-17) 
Visual quality inspection results of the 130 kW buy modules used 
in the Nebraska agricultural experiment, 4:9947 (CONF-770865- 


) 
SOLAR CELL ARRAYS/INSTALLATION 
Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 June-30 June 1977, 4:9954 (COO-4094-11) 
SOLAR CELL ARRAYS/MARKET 
Data acquisition system for marketing and institutional data, 
4:9932 (CONF-770865-) 
Photovoltaic power systems market identification and analysis, 
4:9934 (CONF-770865-) 
Photovoltaic power systems market identification and analysis, 
4:9935 (CONF-770865-) 
SOLAR CELL ARRAYS/MATERIALS TESTING 
Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, | October-31 October 1977, 4:9956 (COO-4094-15) 
SOLAR CELL ARRAYS/OPERATION 
Photovoltaic solar panels and solar modules, 4:9960 (N-78-14685) 
SOLAR CELL ARRAYS/ORIENTATION 
Variation of solar cell sensitivity and solar radiation on inclined 
surfaces, 4:9945 (CONF-770865-) 
SOLAR CELL ARRAYS/PERFORMANCE 
Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 July-31 July 1977, 4:9955 (COO-4094-12) 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 October-31 October 1977, 4:9956 (COO-4094-15) 





SOLAR CELL ARRAYS/PROCUREMENT 


SOLAR CELL ARRAYS/PROCUREMENT 

Key issues in design of the Federal Photovoltaic Utilization 
Program (FPUP), 4:9950 (CONF-770865-) 

SOLAR CELL ARRAYS/RESEARCH PROGRAMS 

Photovoltaic environmental studies, 4:9951 (CONF-770865-) 

SOLAR CELL ARRAYS/SENSITIVITY 

Variation of solar cell sensitivity and solar radiation on inclined 
surfaces, 4:9945 (CONF-770865-) 

SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 

Photovoltaic Systems Definition Project. FY 1977 annual report, 
4:9964 (SAND-78-0942) 

SOLAR CELL ARRAYS/SYSTEMS ANALYSIS 

Photovoltaic Systems Definition Project. FY 1977 annual report, 
4:9964 (SAND-78-0942) 

SOLAR CELL ARRAYS/TECHNOLOGY ASSESSMENT 

Application of solar technology to today’s energy needs, 4:9931 
(CONF-770865-) 

SOLAR CELL ARRAYS/TEST FACILITIES 

Thermal cycling tests on solar cell panel samples under vacuum 

conditions. Final report, 4:9962 (N-78-18563) 
SOLAR CELL ARRAYS/TESTING 

Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 June-30 June 1977, 4:9954 (COO-4094-11) 

Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 July-31 July 1977, 4:9955 (COO-4094-12) 

Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 November-30 November 1977, 4:9957 (COO-4094-16) 

SOLAR CELL ARRAYS/THERMAL CYCLING 

Thermal cycling tests on solar cell panel samples under vacuum 

conditions. Final report, 4:9962 (N-78-18563) 
SOLAR CELL ARRAYS/USES 

25 kW agricultural field test preliminary system performance, 
4:10049 (CONF-770865-) 

Military applications of photovoltaic systems, 4:9949 (CONF- 
770865-) 

Photovoltaic applications definition and photovoltaic system 
definition study in the agricultural sector Task 1 report, 4:9965 
(SAND-78-7030) 

Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 June-30 June 1977, 4:9954 (COO-4094-11) 

Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 July-31 July 1977, 4:9955 (COO-4094-12) 

Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 November-30 November 1977, 4:9957 (COO-4094-16) 

Solar Photovoltaic Field Tests and Applications Project. Monthly 
report, 1 December-31 December 1977, 4:9958 (COO-4094-17) 

SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/MEETINGS 

Review of photovoltaic concentrator workshop, 4:9944 (CONF- 
770865-) 

SOLAR CELLS/RESEARCH PROGRAMS 
Photovoltaic test data acquisition and management, 4:9948 
(CONF-770865-) 
Status of advanced R and D programs, 4:9929 (CONF-770865-) 
SOLAR CELLS/REVIEWS 

Solar cells: plugging into the sun, 4:9967 
SOLAR CELLS/TECHNOLOGY ASSESSMENT 

Solar cells: plugging into the sun, 4:9967 
SOLAR COLLECTORS 

See also EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 

SOLAR COLLECTORS/SOLAR ABSORBERS 

Some experimental results on selective absorbing surfaces for low 

temperature solar collectors, 4:10053 (N-78-14686) 
SOLAR CONCENTRATORS 
See also MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/DESIGN 

Photovoltaic Systems Definition Project. FY 1977 annual report, 
4:9964 (SAND-78-0942) 

SOLAR CONCENTRATORS/FABRICATION 

Photovoltaic Systems Definition Project. FY 1977 annual report, 
4:9964 (SAND-78-0942) 

SOLAR CONCENTRATORS/MEETINGS 

Review of photovoltaic concentrator workshop, 4:9944 (CONF- 
770865-) 

SOLAR CONCENTRATORS/PERFORMANCE 

Concentrator Development Task of the ERDA Photovoltaic 
Systems Definition Project, 4:9943 (CONF-770865-) 

SOLAR CONCENTRATORS/RESEARCH PROGRAMS 

Concentrator Development Task of the ERDA Photovoltaic 
Systems Definition Project, 4:9943 (CONF-770865-) 
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SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/DATA ACQUISITION SYSTEMS 
System design package for the solar heating and cooling central 
data processing system, 4:10022 (DOE/NASA/CR-150595) 
System design package for solar heating and cooling site data 
acquisition subsystem: Mod 1, 4:10023 (DOE/NASA/CR- 
150606) 
SOLAR COOLING SYSTEMS/DATA PROCESSING 
System design package for the solar heating and cooling central 
data processing system, 4:10022 (DOE/NASA/CR-150595) 
SOLAR COOLING SYSTEMS/DEMONSTRATION 
PROGRAMS 
National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 
SOLAR COOLING SYSTEMS/DESIGN 
Basking Ridge, New Jersey Environmental Education Center: 
commercial solar demonstration design and construction report, 
4:10039 (TID-28544) 
Introduction to solar heating and cooling design and sizing, 
4:10018 (DOE/CS-0011) 
National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

Solar heating and cooling system design and development. Status 
summary, April-June 1978, 4:10030 (DOE/NASA/CR-150803) 

Status report on preliminary design activities for solar heating and 
cooling systems, 4:10026 (DOE/NASA/CR-150673) 

SOLAR COOLING SYSTEMS/MANUALS 

Introduction to solar heating and cooling design and sizing, 
4:10018 (DOE/CS-0011) 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 

handbook, 4:10040 (TID-28722) 
SOLAR COOLING SYSTEMS/PERFORMANCE 
National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:10015 (COO-2577-16) 
Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 
SOLAR COOLING SYSTEMS/SIZE 
Realistic sizing of residential solar heating and cooling systems, 
4:10016 (COO-2858-14) 
SOLAR CORONA/DISTURBANCES 
Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 
SOLAR DRYERS 
Analysis and development of a solar energy regenerated desiccant 
crop drying facility, 4:10043 (CONF-770686-) 
SOLAR DRYING/DESICCANTS 
Analysis and development of a solar energy regenerated desiccant 
crop drying facility, 4:10043 (CONF-770686-) 
SOLAR DRYING/RESEARCH PROGRAMS 
25 kW agricultural field test preliminary system performance, 
4:10049 (CONF-770865-) 
Solar energy research for peanuts, forage, and tobacco, 4:10042 
(CONF-770686-) 
SOLAR ENERGY/MEETINGS 
Solar 77 northwest, 4:10012 (CONF-770758-(Summ.)) 
SOLAR ENERGY/RESEARCH PROGRAMS 
Agricultural programs for solar energy, 4:10011 (CONF-770686-) 
Cash boost for alternative energy, 4:10868 
SOLAR ENERGY/SOCIO-ECONOMIC FACTORS 
Socio-economic factors affecting the adopting of household solar 
technology: preliminary findings, 4:9925 (CONF-771203-) 
SOLAR ENERGY/TECHNOLOGY ASSESSMENT 
Solar energy: its technologies and applications, 4:9918 (BNL- 
24832) 
SOLAR ENERGY/USES 
Solar energy: its technologies and applications, 4:9918 (BNL- 
24832) 
SOLAR FLARES 
Solar H-alpha flare atlas based on NOSC videometer data. 
Technical document, 4:11678 (AD-A-053121) 
SOLAR FLARES/FORECASTING 
High-resolution solar radio activity investigations. Environmental 
research papers, 4:11679 (AD-A-053167) 
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SOLAR FLARES/TABLES 

Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 

Solar-geophysical data number 402, February 1978. Part II. 
Comprehensive reports. Data for August 1977-July 1977 and 
miscellanea, 4:11683 (PB-280732) 

Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 
281811) 

Solar-geophysical data number 403, March 1978. Part II. 
Comprehensive reports. Data for September 1977-August 1977 
and miscellanea, 4:11686 (PB-281812) 

SOLAR FLUX/MEASURING INSTRUMENTS 

Radiosonde for measurement of the radiant flux density from the 
upper and lower hemisphere in the solar spectral range 
(Balloon-borne), 4:9922 (N-78-14734) 

SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 

SYSTEMS 

System design package for the solar heating and cooling central 
data processing system, 4:10022 (DOE/NASA/CR-150595) 

System design package for solar heating and cooling site data 
acquisition subsystem: Mod 1, 4:10023 (DOE/NASA/CR- 
150606) 

SOLAR HEATING SYSTEMS/DATA PROCESSING 

System design package for the solar heating and cooling central 

data processing system, 4:10022 (DOE/NASA/CR-150595) 
SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS- 0045/D) 

Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

Review of three solar energy demonstration projects in the 
midwest, 4:10013 (CONF-780701-2) 

SOLAR HEATING SYSTEMS/DESIGN 

Basking Ridge, New Jersey Environmental Education Center: 
commercial solar demonstration design and construction report, 
4:10039 (TID-28544) 

Introduction to solar heating and cooling design and sizing, 
4:10018 (DOE/CS-0011) 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 

Preliminary design package for solar heating and hot water 
system, 4:10024 (DOE/NASA/CR-150613) 

Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

Preliminary design package for solar heating and hot water 
system, 4:10025 (DOE/NASA/CR-150616) 

SIMS prototype system 1: design data brochure, 4:10021 (DOE/ 
NASA/CR-150534) 

Solar heating system installed at Lynchburg, VA, 4:10027 (DOE/ 
NASA/CR-150729) 

Solar heating and cooling system for an office building at Reedy 
Creek Utilities, 4:10028 (DOE/NASA/CR-150748) 

Solar heating and cooling system design and development. Status 
summary, April-June 1978, 4:10030 (DOE/NASA/CR-150803) 

Status report on preliminary design activities for solar heating and 
cooling systems, 4:10026 (DOE/NASA/CR-150673) 

Thermoroc house: an experimental low-energy house in Sweden, 
4:10032 (NP-23369) 

West Chester Work Center Solar Space Heating Demonstration 
Project, 4:10017 (COO-4048-1) 

SOLAR HEATING SYSTEMS/INSTALLATION 

Installation package for a solar heating and hot water system, 
4:10029 (DOE/NASA/CR- 150757) 

SIMS prototype system 1: design data brochure, 4:10021 (DOE/ 
NASA/CR-150534) 

SOLAR HEATING SYSTEMS/MANUALS 

Introduction to solar heating and cooling design and sizing, 
4:10018 (DOE/CS-0011) 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 

handbook, 4:10040 (TID-28722) 
SOLAR HEATING SYSTEMS/PERFORMANCE 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 

Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:10015 (COO-2577-16) 

Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 


SOLAR WATER HEATERS/DESIGN 


Thermoroc house: an experimental low-energy house in Sweden, 
4:10032 (NP-23369) 

SOLAR HEATING SYSTEMS/SIZE 

Realistic sizing of residential solar heating and cooling systems, 
4:10016 (COO-2858-14) 

SOLAR HEATING SYSTEMS/TESTING 

West Chester Work Center Solar Space Heating Demonstration 
Project, 4:10017 (COO-4048-1) 

SOLAR PARTICLES/TABLES 

Solar-geophysical data number 402, February 1978. Part II. 
Comprehensive reports. Data for August 1977-July 1977 and 
miscellanea, 4:11683 (PB-280732) 

Solar-geophysical data number 403, March 1978. Part II. 
Comprehensive reports. Data for September 1977-August 1977 
and miscellanea, 4:11686 (PB-281812) 

SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/LOAD MANAGEMENT 

Agricultural practices which could enhance solar powered 
irrigation plant utility. Research report, September 1977-May 
1978, 4:10006 (SAND-78-7071) 

SOLAR POWER PLANTS/TOTAL ENERGY SYSTEMS 

Agricultural practices which could enhance solar powered 
irrigation plant utility. Research report, September 1977-May 
1978, 4:10006 (SAND-78-7071) 

SOLAR POWER PLANTS/USES 

Agricultural practices which could enhance solar powered 
irrigation plant utility. Research report, September 1977-May 
1978, 4:10006 (SAND-78-7071) 

SOLAR PROCESS HEAT 

Solar energy system performance evaluation: Aratex Services, 
Inc., Industrial Laundry, Fresno, California, November 1977- 
May 1978, 4:10045 (SOLAR/2008-78/14) 

SOLAR PROCESS HEAT/SOLAR WATER HEATERS 

Thermal performance of the ARATEX Services, Inc. solar energy 
system, 4:10046 (SOLAR/2008-78/25) 

SOLAR RADIATION 

Qualification of thermal control coatings for ultraviolet and 

particle radiation in space, 4:11085 (N-78-14091) 
SOLAR RADIOWAVE RADIATION/TABLES 

Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 

Solar-geophysical data number 402, February 1978. Part II. 
Comprehensive reports. Data for August 1977-July 1977 and 
miscellanea, 4:11683 (PB-280732) 

Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 
281811) 

Solar-geophysical data number 403, March 1978. Part II. 
Comprehensive reports. Data for September 1977-August 1977 
and miscellanea, 4:11686 (PB-281812) 

SOLAR REFLECTORS/SPECTRAL REFLECTANCE 

Development of a portable specular reflectometer for field 
measurements of solar mirror materials, 4:10054 (SAND-78- 
1918) 

SOLAR RIGHTS/LAWS 

Proposed solar zoning ordinance. Final report, 4:9926 (NMEI-76- 
103) 

SOLAR SPACE HEATING/ECONOMICS 

Economics of solar home heating. A study prepared for the use of 
the Joint Economic Committee, Congress of the United States, 
4:10041 

SOLAR SPACE HEATING/FEASIBILITY STUDIES 

Economics of solar home heating. A study prepared for the use of 
the Joint Economic Committee, Congress of the United States, 
4:10041 

SOLAR SPACE HEATING/TECHNOLOGY ASSESSMENT 

Solar energy: its technologies and applications, 4:9918 (BNL- 
24832) 

SOLAR THERMAL POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

Solar energy: its technologies and applications, 4:9918 (BNL- 
24832) 

SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 

Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

SOLAR WATER HEATERS/DESIGN 

Basking Ridge, New Jersey Environmental Education Center: 
commercial solar demonstration design and construction report, 
4:10039 (TID-28544) 

Design data brochure: SIMS prototype system 2, 4:10047 (DOE/ 
NASA/CR-150558) 





SOLAR WATER HEATERS/INSTALLATION 


National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 

Preliminary design package for solar heating and hot water 
system, 4:10024 (DOE/NASA/CR-150613) 

Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

Preliminary design package for solar heating and hot water 
system, 4:10025 (DOE/NASA/CR-150616) 

SIMS prototype system 1: design data brochure, 4:10021 (DOE/ 
NASA/CR-150534) 

Solar heating system installed at Lynchburg, VA, 4:10027 (DOE/ 
NASA/CR-150729) 

Solar heating and cooling system for an office building at Reedy 
Creek Utilities, 4:10028 (DOE/NASA/CR-150748) 

Status report on preliminary design activities for solar heating and 
cooling systems, 4:10026 (DOE/NASA/CR-150673) 

SOLAR WATER HEATERS/INSTALLATION 

Installation package for a solar heating and hot water system, 
4:10029 (DOE/NASA/CR-150757) 

SIMS prototype system 1: design data brochure, 4:10021 (DOE/ 
NASA/CR-150534) 

Solar water heater installation guidelines. A manual for 
homeowners and professionals (Includes glossary), 4:10048 (NP- 
23365) 

SOLAR WATER HEATERS/MANUALS 

Design data brochure: SIMS prototype system 2, 4:10047 (DOE/ 
NASA/CR-150558) 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 
Preliminary issue: solar heating and cooling project experiences 

handbook, 4:10040 (TID-28722) 

Solar water heater installation guidelines. A manual for 
homeowners and professionals (Includes glossary), 4:10048 (NP- 
23365) 

SOLAR WATER HEATERS/PERFORMANCE 

Design data brochure: SIMS prototype system 2, 4:10047 (DOE/ 
NASA/CR-150558) 

Monthly performance report, 4:10038 (SOLAR/1009-78/07) 

Monthly performance report, 4:10033 (SOLAR/1009-78/01) 

Monthly performance report, 4:10034 (SOLAR/1009-78/03) 

Monthly performance report, 4:10035 (SOLAR/1009-78/04) 

Monthly performance report, 4:10036 (SOLAR/1009-78/05) 

Monthly performance report, 4:10037 (SOLAR/1009-78/06) 

National solar heating and cooling demonstration program: 
project experience handbook, 4:10019 (DOE/CS-0045/D) 

Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:10015 (COO-2577-16) 

Preliminary issue: solar heating and cooling project experiences 
handbook, 4:10040 (TID-28722) 

Solar energy system performance evaluation: Aratex Services, 
Inc., Industrial Laundry, Fresno, California, November 1977- 
May 1978, 4:10045 (SOLAR/2008-78/14) 

Thermal performance of the ARATEX Services, Inc. solar energy 
system, 4:10046 (SOLAR/2008-78/25) 

SOLAR WATER HEATING/ECONOMICS 

Economics of solar home heating. A study prepared for the use of 
the Joint Economic Committee, Congress of the United States, 
4:10041 

SOLAR WATER HEATING /FEASIBILITY STUDIES 

Economics of solar home heating. A study prepared for the use of 
the Joint Economic Committee, Congress of the United States, 
4:10041 

SOLAR WATER PUMPS/COMMERCIALIZATION 

MIT Photovoltaics Program project summary, 4:9995 (CONF- 
770865-) 

SOLAR WATER PUMPS/DESIGN 

Design and installation package for a solar powered pump, 
4:10050 (DOE/NASA/CR-150740) 

SOLAR WATER PUMPS/GOVERNMENT POLICIES 

MIT Photovoltaics Program project summary, 4:9995 (CONF- 
770865-) 

SOLAR WATER PUMPS/INSTALLATION 

Design and installation package for a solar powered pump, 
4:10050 (DOE/NASA/CR- 150740) 

SOLAR WATER PUMPS/MANUALS 

Design and installation package for a solar powered pump, 
4:10050 (DOE/NASA/CR-150740) 

SOLAR WATER PUMPS/RESEARCH PROGRAMS 

25 kW agricultural field test preliminary system performance, 
4:10049 (CONF-770865-) 

SOLAR WIND/SPATIAL DISTRIBUTION 

Radial variation of corotating energetic-particle streams in the 
inner and outer solar system, 4:11681 (N-78-14980) 
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SOLAR WIND/TABLES 

Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 

Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 
281811) 

Solar-geophysical data number 403, March 1978. Part II. 
Comprehensive reports. Data for September 1977-August 1977 
and miscellanea, 4:11686 (PB-281812) 

SOLAR X-RAY BURSTS/TABLES 

Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 

Solar-geophysical data number 402, February 1978. Part II. 
Comprehensive reports. Data for August 1977-July 1977 and 
miscellanea, 4:11683 (PB-280732) 

Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 


281811) 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Solar heating system installed at Lynchburg, VA, 4:10027 (DOE/ 
NASA/CR-150729) 
SOLID FUELS/FABRICATION 
Quality assurance programme for reload fuel for light-water 
reactors, 4:10233 
SOLID SCINTILLATION DETECTORS/DESIGN 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
SOLID SCINTILLATION DETECTORS/MAINTENANCE 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
SOLID STATE LASERS/THERMAL STRESSES 
Thermal stresses in a plastic laser active element during axial non- 
uniform pumping, 4:11246 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
WOOD WASTES 
SOLID WASTES/COMBUSTION 
European technology for obtaining energy from solid waste 
(Book), 4:9910 
SOLID WASTES/PYROLYSIS 
Vessel for stripping oil from fluidized ash and char particles 
(Patent; in pyrolysis of organic solid wastes), 4:9892 
SOLID WASTES/WASTE DISPOSAL 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
SOLIDS/CHARGED-PARTICLE TRANSPORT 
Interaction of x-ray radiation with matter. Final scientific report, 
4:11738 (AD-A-051972) 
SOLIDS/CHEMICAL REACTIONS 
The role of solid-gas interactions in air pollution. Final report 
November 1973-February 1977, 4:11484 (PB-279019) 
SOLIDS/CRYSTAL DEFECTS 
Approximate method for calculating the lifetime of positrons 
trapped by lattice defects, 4:11746 
SOLIDS/ELECTRON DENSITY 
Approximate method for calculating the lifetime of positrons 
trapped by lattice defects, 4:11746 
SOLIDS/PERMEABILITY 
Pressure oscillation method of studying gas diffusion in solids, 
4:11744 
SOLITONS 
Macroscopic instability of magnetoacoustic solitons, 4:11877 
SOLITONS/LANDAU DAMPING 
Modulated langmuir waves and nonlinear landau damping, 
4:11883 (N-78-18935) 
SOLVENT-REFINED COAL/ABSORPTION SPECTROSCOPY 
Minor and trace metal analysis of a solvent-refined coal by 
flameless atomic absorption [spectroscopy (AAS)], 4:9485 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOUTH AFRICA 
See also SOUTH WEST AFRICA 
SOUTH AFRICA/COAL RESERVES 
SA's recoverable coal reserves revised upwards by 150 pc, 4:9509 
SOUTH AFRICA/GOLD ORES 
What the new emphasis on uranium means to South Africa, 4:9756 
SOUTH AFRICA/RESOURCE DEVELOPMENT 
Materials supply and demand problems and related near- and long- 
term issues as seen by relatively developed resource-rich 
nations, 4:10832 
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SOUTH AFRICA/URANIUM MINES 
What the new emphasis on uranium means to South Africa, 4:9745 
SOUTH AFRICA/URANIUM ORES 
What the new emphasis on uranium means to South Africa, 4:9756 
SOUTH AUSTRALIA/PETROLEUM REFINERIES 
Noise control engineering at the Mobil Lubricating Oil Refinery, 
Port Stanvac, South Australia, 4:9630 (CONF-7608122-) 
SOUTH DAKOTA/ENERGY SOURCE DEVELOPMENT 
Energy from the west: a progress report of a technology 
assessment of western energy resource development. Executive 
summary, 4:10826 (PB-278848) 
SOUTH DAKOTA/GOVERNMENT POLICIES 
Railroad impact study: 63 rail-line segments in South Dakota. 
Appendices, 4:10866 (PB-276935) 
SOUTH DAKOTA/RAIL TRANSPORT 
Railroad impact study: 63 rail-line segments in South Dakota, 
4:10912 (PB-276934) 
SOUTH WEST AFRICA/URANIUM MINES 
Rossing set for great future, 4:9755 
SOVIET UNION 
See USSR 
SPACE POWER REACTORS/FUEL ELEMENTS 
Reactor technology. Progress report, April-June 1978, 4:10485 
(LA-7449-PR) 
SPACE POWER REACTORS/LAWS 
Space law, nuclear law and ‘Cosmos 954’, 4:10439 
SPACE VEHICLE COMPONENTS/RADIATION HARDENING 
Radiation design handbook for the Jupiter Probe, 4:11443 (N-77- 


83137) 
SPACE VEHICLES/ELECTRIC BATTERIES 
Lithium batteries. Volume 2. 1975-July, 1978 (citations from the 
NTIS data base). Report for 1975-July 1978, 4:10791 (NTIS/PS- 
78/0660) 
SPACE VEHICLES/LEAD-ACID BATTERIES 
Lead batteries (citations from the NTIS data base). Report for 
1964-July 1978, 4:10793 (NTIS/PS-78/0689) 
SPACE VEHICLES/MATERIALS 
Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/05 12) 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Concepts for the realization of TV broadcasting satellite, 4:9961 
(N-78-18103) 
SPARK IGNITION ENGINES/CYLINDERS 
Development of wire-explosion-spray coated cylinders for 
motorcycle engines, 4:10975 
SPARK IGNITION ENGINES/EXHAUST GASES 
Compression ratio effects with lean mixtures, 4:10999 
Rates of exhaust gas-air reactions, 4:10998 
Study of visible smoke reduction from a small two-stroke engine 
using various engine lubricants, 4:1 1000 
Use of isothermal plug flow reactors for exhaust hydrocarbon 
reaction studies, 4:10997 
SPARK IGNITION ENGINES/FLAME PROPAGATION 
Simple model of transient thermal flame quenching, 4:10976 
Turbulent entrainment model for spark-ignition engine 
combustion, 4:10974 
SPARK IGNITION ENGINES/FUEL ECONOMY 
Compression ratio effects with lean mixtures, 4:10999 
Engine combustion technology overview, 4:10970 (SAND-78- 
8801) 
SPARK IGNITION ENGINES/FUEL SUBSTITUTION 
Engine combustion technology overview, 4:10970 (SAND-78- 
8801) 
SPARK IGNITION ENGINES/FUEL SYSTEMS 
Parametric study of fuel-droplet flow in an idealized automotive 
induction system, 4:10973 
SPARK IGNITION ENGINES/FUEL-AIR RATIO 
Parametric study of fuel-droplet flow in an idealized automotive 
induction system, 4:10973 
SPARK IGNITION ENGINES/LUBRICANTS 
Study of visible smoke reduction from a small two-stroke engine 
using various engine lubricants, 4:11000 
SPARK IGNITION ENGINES/POLLUTION CONTROL 
EQUIPMENT 
Rates of exhaust gas-air reactions, 4:10998 
SPARK IGNITION ENGINES/THERMODYNAMIC MODEL 
Turbulent entrainment model for spark-ignition engine 
combustion, 4:10974 
SPECIES DIVERSITY/BIOLOGICAL RADIATION EFFECTS 
Revegetation following artificial disturbance. Three year progress 
report, June 1, 1975-February 28, 1978, 4:11508 (COO-2743-5) 
SPECTRA/MEASURING METHODS 
Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. Progress 
report, December 1, 1977-November 30, 1978, 4:11571 (ORO- 
4241-8) 


SQUID DEVICES/USES 


SPECTRAL REFLECTANCE/MEASURING INSTRUMENTS 
Development of a portable specular reflectometer for field 
measurements of solar mirror materials, 4:10054 (SAND-78- 
1918) 
SPENT FUEL CASKS/DESIGN 
Transport cask for radioactive materials (Patent), 4:11212 
SPENT FUEL CASKS/RESEARCH PROGRAMS 
Mechanical Engineering Department quarterly review, April-June 
1978, 4:11186 (UCRL-50016-78-2) 
SPENT FUEL CASKS/TESTING 
Analysis and testing of casks for transportation of spent nuclear 
fuel rods, 4:11211 (UCRL-50016-78-2) 
SPENT FUEL ELEMENTS/MATERIALS HANDLING 
Global spent fuel logistics systems study (GSFLS). Volume I. 
GSFLS summary report, 4:9784 (SAN-1583-1) 
SPENT FUEL ELEMENTS/TRANSPORT 
Global spent fuel logistics systems study (GSFLS). Volume I. 
GSFLS summary report, 4:9784 (SAN-1583-1) 
Transport cask for radioactive materials (Patent), 4:11212 
SPENT FUEL STORAGE 
Global spent fuel logistics systems study (GSFLS). Volume I. 
GSFLS summary report, 4:9784 (SAN-1583-1) 
SPENT FUEL STORAGE/CONTAINERS 
Container configuration for storing spent nuclear fuel elements 
(Patent), 4:9836 
SPENT FUEL STORAGE/CRITICALITY 
Criticality safety comparisons of spent fuel facility concepts, 
4:9779 (PNL-2590) 
Effect of fissile isotope burnup on criticality safety for stored 
disintegrated fuel rods, 4:9778 (PNL-2589) 
SPENT FUEL STORAGE/GOVERNMENT POLICIES 
Evaluation of Federal support of the Barnwell reprocessing plant 
and the Department of Energy’s spent fuel storage policy, 
4:9769 (EMD-78-97) 
Spent fuel storage, 4:9780 
SPENT FUEL STORAGE/UNDERGROUND STORAGE 
An analysis of the technical status of high level radioactive waste 
and spent fuel management systems, 4:9821 (N-78-18897) 
SPENT FUELS/REPROCESSING 
Interactions of hydrazine, ferrous sulfamate, sodium nitrite, and 
nitric acid in nuclear fuel processing solutions, 4:9771 
SPENT SHALES/PHYSICAL PROPERTIES 
A review of the physical and engineering properties of raw and 
retorted oil shales from the Green River formation. Final 
report, 4:9717 (AD-A-053999) 
SPENT SHALES/ROCK MECHANICS 
A review of the physical and engineering properties of raw and 
retorted oil shales from the Green River formation. Final 
report, 4:9717 (AD-A-053999) 
SPENT SHALES/SORPTIVE PROPERTIES 
Removal of sulfur dioxide from process gas using treated oil shale 
and water (Patent), 4:9707 
SPENT SHALES/WASTE DISPOSAL 
A review of the physical and engineering properties of raw and 
retorted oil shales from the Green River formation. Final 
report, 4:9717 (AD-A-053999) 
SPENT SHALES/WASTE PRODUCT UTILIZATION 
A review of the physical and engineering properties of raw and 
retorted oil shales from the Green River formation. Final 
report, 4:9717 (AD-A-053999) 
SPERMATOZOA/BIOASSAY 
Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 
SPERMATOZOA/MORPHOLOGICAL CHANGES 
Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 
SPHERES/IGNITION 
Frank-Kamenetskii problem revisited. Part I. Boundary conditions 
of the first kind, 4:11183 (SAND-78-1509) 
SPOIL BANKS/CHEMICAL COMPOSITION 
Microbial ecology studies at two coal mine refuse sites in Illinois, 
4:9491 (ANL/LRP-3) 
SPOIL BANKS/MICROORGANISMS 
Microbial ecology studies at two coal mine refuse sites in Illinois, 
4:9491 (ANL/LRP-3) 
SPONTANEOUS COMBUSTION/INHIBITION 
Efficacy of anti-pyrogenes, 4:9535 
SQUID DEVICES/DESIGN 
Squids: applications outside the laboratory, 4:11205 
SQUID DEVICES/OPERATION 
Squids: applications outside the laboratory, 4:11205 
SQUID DEVICES/USES 
Squids: applications outside the laboratory, 4:11205 





SRC PROCESS/COMPARATIVE EVALUATIONS 


SRC PROCESS/COMPARATIVE EVALUATIONS 
Fossil energy program quarterly progress report for the period 
ending June 30, 1978, 4:9385 (ORNL-5444) 
STABILITY (REACTOR) 
See REACTOR STABILITY 
STACK DISPOSAL/REGULATIONS 
Measurement and monitoring of gaseous and aerosol-bound 
radioactive discharges. Pt. 1. Measurement and monitoring of 
radioactive substance releases via the vent stack during routine 
operation. Draft, 4:10447 
STACKS/RADIATION MONITORS 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
STADE REACTOR/REACTOR COOLING SYSTEMS 
Investigation of the coolant flow distribution in a pressurized 
water reactor, 4:10238 (BMFT-FB-K-77-14) 
STAINLESS STEEL-18-8/PHYSICAL RADIATION EFFECTS 
Void swelling in metals and alloys under irradiation: an assessment 
of the theory, 4:11087 
STAINLESS STEEL-304/CREEP 
Influence of cyclic loadings on creep behavior of austenitic 
stainless steels, 4:11038 (ORNL-5429) 
STAINLESS STEEL-304/DUCTILITY 
Ductility of irradiated type 304 and 316 stainless steels (LMFBR), 
040 


4:10402 
STAINLESS STEEL-304/EMBRITTLEMENT 
Irradiation embrittlement of type 304 stainless steel welds and 
plate at 823 K (550°C) (LMFBR), 4:10401 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Effects of fast reactor exposure on the mechanical properties of 
stainless steels, 4:10389 
Irradiation creep in breeder reactor structural materials, 4:10396 
STAINLESS STEEL-304/STRESS CORROSION 
Stress corrosion cracking behavior of stainless steels for nuclear 
reactor coolant pipings in high temperature water, 4:11073 
STAINLESS STEEL-304/SWELLING 
Excess sub-surface swelling produced by Ni ion bombardment, 
4:10411 
Swelling in neutron-irradiated 300-series stainless steels, 4:10416 
STAINLESS STEEL-304/YIELD STRENGTH 
Effective utilization of high-yield strength steels in fatigue, 4:11039 
STAINLESS STEEL-304L/CREEP 
Irradiation creep-swelling coupling: microstructural modeling and 
data analysis, 4:10426 
STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 
Void swelling in metals and alloys under irradiation: an assessment 
of the theory, 4:11087 
STAINLESS STEEL-304L/STRESS CORROSION 
Stress corrosion cracking behavior of stainless steels for nuclear 
reactor coolant pipings in high temperature water, 4:11073 
STAINLESS STEEL-304L/SWELLING 
Irradiation creep-swelling coupling: microstructural modeling and 
data analysis, 4:10426 
STAINLESS STEEL-308/PHYSICAL RADIATION EFFECTS 
Exploration of the influence of welding variables on notch 
ductility of irradiated austenitic stainless steel welds, 4:10403 
STAINLESS STEEL-316/CORROSION 
Compatibility studies of type 316 stainless steel and Hastelloy N in 
KNO3-NaNO2-NaNOs, 4:11070 (DOE/ET-0058-1) 
Thermal-convection loop tests of type 316 stainless steel in 
lithium, 4:11069 (DOE/ET-0058-1) 
STAINLESS STEEL-316/COST 
Economic impact of using refractory metals for fusion reactors, 
4:11954 (DOE/ET-0058-1) 
STAINLESS STEEL-316/CREEP 
Effects of metallurgical variables on creep on type 316 stainless 
steels (LMFBR), 4:10400 
Influence of cyclic loadings on creep behavior of austenitic 
stainless steels, 4:11038 (ORNL-5429) 
STAINLESS STEEL-316/DUCTILITY 
Ductility of irradiated type 304 and 316 stainless steels (LMFBR), 
4:10402 


Mechanical properties of type 316 and titanium-modified type 316 
stainless steel irradiated in HFIR, 4:11075 (DOE/ET-0058-1) 
STAINLESS STEEL-316/FATIGUE 
Establishment of alloy development goals important to the 
commercialization of tokamak-based fusion reactors, 4:11033 
(DOE/ET-0058-1) 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Assessment of the performance of UK CFR candidate structural 
materials, 4:10357 
STAINLESS STEEL-316/MICROSTRUCTURE 
Comparison of titanium-modified and standard type 316 stainless 
steel irradiated in HFIR: swelling and microstructure, 4:11074 
(DOE/ET-0058-1) 
Precipitation response of annealed type 316 stainless steel in HFIR 
irradiations at 550 to 680°C, 4:11076 (DOE/ET-0058-1) 
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STAINLESS STEEL-316/PERMEABILITY 

Hydrogen permeation of type 316 stainless steel, 4:11959 (DOE/ 
ET-0058-1) 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 

Effect of fast neutron irradiation and helium injection on the 
mechanical properties of austenitic stainless steel, 4:10395 

Effect of swelling and creep on liquid-metal fast breeder reactor 
performance, 4:10345 

Effects of fast reactor exposure on the mechanical properties of 
stainless steels, 4:10389 

Irradiation creep in breeder reactor structural materials, 4:10396 

Post irradiation mechanical properties of annealed and cold 
worked 316 stainless steel after irradiation to high fast neutron 
fluences (LMFBR), 4:10391 

Post-irradiation mechanical properties of AISI type 316 steel and 
Nimonic PE16 alloy, 4:10394 

Recent determination of the irradiation creep rate of cold worked 
316, 4:10398 

Status of ORR-MFE-1 and -2 irradiation experiments, 4:11084 
(DOE/ET-0058-1) 

Swelling of 20%-cold-worked type 316 stainless steel irradiated in 
HFIR to helium levels of 200 to 377 at. ppm, 4:11077 (DOE/ 
ET-0058-1) 

STAINLESS STEEL-316/RADIOACTIVATION 

Transmutation and activation of stainless steel 316 SS in a thermal 

fusion reactor blanket, 4:11962 (HMI-B-212) 
STAINLESS STEEL-316/RATCHETING 

Thermal ratchetting test of type 316 stainless steel seamless to 

seam-welded pipe: specimen TTT-4, 4:10338 (ORNL-5430) 
STAINLESS STEEL-316/SWELLING 

Comparison of titanium-modified and standard type 316 stainless 
steel irradiated in HFIR: swelling and microstructure, 4:11074 
(DOE/ET-0058-1) 

Excess sub-surface swelling produced by Ni ion bombardment, 
4:10411 

Influence of metallurgical variables on void swelling in type 316 
steel, 4:10423 

Precipitation response of annealed type 316 stainless steel in HFIR 
irradiations at 550 to 680°C, 4:11076 (DOE/ET-0058-1) 

Swelling behavior of cold worked type 316 stainless steel, 4:10418 

Swelling in neutron-irradiated 300-series stainless steels, 4:10416 

Void swelling and microstructural changes in fuel pin cladding 
and unstressed specimens irradiated in DFR, 4:10415 

STAINLESS STEEL-316/TENSILE PROPERTIES 

Effects of irradiation at about 55°C on type 316 stainless steel, 
4:11079 (DOE/ET-0058-1) 

Mechanical properties of type 316 and titanium-modified type 316 
stainless steel irradiated in HFIR, 4:11075 (DOE/ET-0058-1) 

STAINLESS STEEL-321/PHYSICAL RADIATION EFFECTS 

Irradiation creep in fast reactor core component materials, 4:10397 

STAINLESS STEEL-321/SWELLING 

Excess sub-surface swelling produced by Ni ion bombardment, 
4:10411 

Swelling in neutron-irradiated 300-series stainless steels, 4:10416 

Void swelling and microstructural changes in fuel pin cladding 
and unstressed specimens irradiated in DFR, 4:10415 

STAINLESS STEEL-347/STRESS CORROSION 
Stress corrosion cracking behavior of stainless steels for nuclear 
reactor coolant pipings in high temperature water, 4:11073 
STAINLESS STEELS 
See also STAINLESS STEEL-18-8 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 

Utilization properties of some special steels for sodium cooled 

breeder reactors, 4:10375 
STAINLESS STEELS/FABRICATION 

Production and control of stainless steel cladding tubes for breeder 

reactors, 4:10374 
STAINLESS STEELS/FATIGUE 

Significance of delta ferrite content to fatigue crack growth 
resistance of austenitic stainless steel weld deposits. Final report, 
4:11032 (AD-A-053355) 

STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 

Effects of irradiation on the fracture behavior of austenitic 
stainless steels (LMFBR), 4:10392 

Effects of irradiation on fatigue and crack propagation in 
austenitic stainless steels (LMFBR), 4:10393 

Significance of delta ferrite content to fatigue crack growth 
resistance of austenitic stainless steel weld deposits. Final report, 
4:11032 (AD-A-053355) 
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STAINLESS STEELS/PLASMA ARC WELDING 
Plasma-arc welding of naval structural alloys. Research and 
development report (HY-BO, 17-4 stainless, Ti-6A1-4V), 4:11003 
(AD-918121) 
STAINLESS STEELS/SWELLING 
Effects of alloy composition on void swelling, 4:10420 
Influence of alloy constitution on the swelling of austenitic 
stainless steels and nickel based alloys, 4:10414 
STANDING CROP 
See BIOMASS 
STATE GOVERNMENT/MANUALS 
Bibliography of manuals and handbooks from natural resource 
agencies, 4:10815 (PB-279079) 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
CONTROL 
No/sub x/ abatement for stationary sources in Japan. Final report 
March 1976-August 1977, 4:11482 (PB-276948) 
STATIONARY POLLUTANT SOURCES/PARTICLES 
Evaluation through interdisciplinary modeling: stationary sources 
in Chicago, 4:11488 (PB-282325) 
STATIONARY POLLUTANT SOURCES/SULFUR DIOXIDE 
Evaluation through interdisciplinary modeling: stationary sources 
in Chicago, 4:11488 (PB-282325) 
STATISTICS/RESEARCH PROGRAMS 
Mathematics and Statistics Research Department progress report 
for period ending June 30, 1978 (ORNL), 4:11974 (ORNL/ 
CSD-34) 
STEAM CONDENSERS/DESIGN 
Structural design concepts for increased reliability and safety in 
power plant condensing systems. FP-507, Vol. II. Research 
project 372-1, 4:10133 (EPRI-FP-507(Vol.2)) 
STEAM CONDENSERS/LEAK TESTING 
Location of condenser leaks at steam power plants. Technical 
planning study 78-775. Final report, 4:10142 (EPRI-NP-912) 
STEAM CONDENSERS/RELIABILITY 
Structural design concepts for increased reliability and safety in 
power plant condensing systems. FP-507, Vol. II. Research 
project 372-1, 4:10133 (EPRI-FP-507(Vol.2)) 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Steam raising unit for pressurised water reactors (Patent), 4:10265 
STEAM GENERATORS/CONTROL SYSTEMS 
Application of the principle of invariance in systems of 
programmed control of technological processes, 4:10147 
Design procedure for an optimal steam pressure controller, 
4:10155 
STEAM GENERATORS/CORROSION 
Metallurgical evaluation of the Modular Steam Generator (MSG) 
after LLTR testing (LMFBR), 4:10333 (ETEC-78-12) 
STEAM GENERATORS/DESIGN 
Conceptual design of a 570-MW C-E AFB steam generator, 
4:11282 (CONF-771219-4) 
Latest equipment and design for new coal fired plants and 
conversions to increase fuel flexibility, 4:11283 (CONF-780485- 


2) 
STEAM GENERATORS/DUCTILITY 
Notch ductility of Alloy 800 for liquid metal fast breeder reactor 
steam generator, 4:10373 
STEAM GENERATORS/EDDY CURRENT TESTING 
Eddy-current inspection for steam-generator tubing program. 
Quarterly progress report for period ending June 30, 1978, 
4:10510 (NUREG/CR-0479) 
STEAM GENERATORS/HYDRAULICS 
Vibration analysis of heat exchanger and steam generator designs, 
4:10523 
STEAM GENERATORS/MATHEMATICAL MODELS 
Nonlinear transient model for nuclear natural-circulation U-tube 
steam generators in connection with its steam removal system 
(digital code UTSG) (PWR), 4:10280 
Nonlinear transient modeling of once-through steam generators, 
4:10537 
STEAM GENERATORS/MECHANICAL VIBRATIONS 
Vibration analysis of heat exchanger and steam generator designs, 
4:10523 
STEAM GENERATORS/PRESSURE CONTROL 
Design procedure for an optimal steam pressure controller, 
4:10155 
STEAM GENERATORS/PRESSURE VESSELS 
Burst protection for largely cylindrical steam generators, 
preferably for PWR type nuclear power plants (Patent), 4:10276 
Burst protection device for mainly cylindrical steam generators, in 
particular of PWR power plants (Patent), 4:10275 
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STEAM GENERATORS/RUPTURES 
Potential radiological consequences of a multiple steam generator 
tube rupture (PWR), 4:10704 
STEAM GENERATORS/THERMAL EFFICIENCY 
Equations for approximating the thermodynamic data of a 
hydrogen/oxygen steam generator, 4:10145 (N-78-18964) 
STEAM GENERATORS/TUBES 
Inspection findings at U-tube steam generators of German 
pressurized water reactors, 4:10252 
STEAM GENERATORS/WASTE HEAT UTILIZATION 
Characterization of operating conditions for gas/water heat 
recovery steam generators, 4:10940 (ORNL/TM-6622) 
Marine waste heat steam generator (Patent), 4:10923 
STEAM LINES/VALVES 
Nuclear reactor (Patent, PWR), 4:10270 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS/CONTROL SYSTEMS 
Nuclear reactor power generation (Patent), 4:10246 
STEAM SYSTEMS/FLOW REGULATORS 
Extended fuel cycle operation for pressurized water reactor plants 
(Patent), 4:10249 
STEAM SYSTEMS/VALVES 
Isolating valve, especially in main-steam pipes of power plants 
(Patent), 4:10222 
STEAM TURBINES/SPECIFICATIONS 
Steam turbines for nuclear power stations with heat extraction 
(WWER), 4:10279 
STEAM TURBINES/TURBINE BLADES 
Turbine cycle performance improvement through titanium L.P. 
blades. Interim report, September 1978, 4:10141 (EPRI-AF-903) 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Heavy-Section Steel Technology Program. Quarterly progress 
report, April-June 1978 (BWR; PWR), 4:10673 (NUREG/CR- 
0310) 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Heavy-Section Steel Technology Program. Quarterly progress 
report, April-June 1978 (BWR; PWR), 4:10673 (NUREG/CR- 
0310) 
STEEL-ASTM-A533-B/HEAT AFFECTED ZONE 
Assessment of weld heat-affected zones in a reactor vessel 
material, 4:10520 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
Steels for the primary circuits of the sodium cooled breeder 
reactor, 4:10376 
Utilization properties of some special steels for sodium cooled 
breeder reactors, 4:10375 
STEELS/CORROSION 
Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 
STEELS/CRACKS 
Fatigue crack growth in t-joints; out-of-plane bending, 4:11368 
STEELS/CREEP 
Radiation-induced creep and swelling, 4:10538 
STEELS/DEPOSITION 
Scaling and corrosion in an experimental geothermal power plant. 
Paper No. SPE 6612, 4:10120 
STEELS/EMBRITTLEMENT 
Effect of residual impurities on hydrogen-assisted cracking in 
high-strength steels. Final report, 8 December 1976-7 December 
1977 (Type 4340, 77K and room temperature), 4:11065 (AD-A- 
051826) 
STEELS/EXTRUSION 
Hydrostatic extrusion. Final report, 4:11004 (AD-A-052056) 
STEELS/FATIGUE 
Fatigue comparison of high strength steel, stainless steel, and 
titanium in a simulated ocean environment, 4:11369 
Low-cycle corrosion fatigue of pipe steel during the use of main 
oil pipelines, 4:9647 
Static and fatigue strength of high tensile strength steel tubular 
joints for offshore structures, 4:11370 
STEELS/NEUTRON RADIOGRAPHY 
Non-destructive evaluation of materials with cold neutron beams, 
4:11271 (AD-A-053073) 
STEELS/PHYSICAL RADIATION EFFECTS 
Radiation damages in constructional steels and high-nickel alloys 
irradiated with neutrons, 4:10425 
STEELS/PLASMA ARC WELDING 
Plasma-arc welding of naval structural alloys. Research and 
development report (HY-BO, 17-4 stainless, Ti-6A1-4V), 4:11003 
(AD-918121) 





STEELS/STRESS ANALYSIS 


STEELS/STRESS ANALYSIS 
Fatigue crack growth in t-joints; out-of-plane bending, 4:11368 
STEELS/STRESS CORROSION 

Effect of rare earth additions on stress corrosion cracking of 4340 
steel. Technical report, 17 June 1976-16 June 1977, 4:11066 
(AD-A-052155) 

STEELS/SWELLING 
Radiation-induced creep and swelling, 4:10538 
STEELS/TENSILE PROPERTIES 

Static and fatigue strength of high tensile strength steel tubular 

joints for offshore structures, 4:11370 
STEK REACTOR/NEUTRON SPECTRA 
Adjusted neutron spectra of STEK cores for reactivity 
calculations, 4:10611 (ECN-35) 
STELLARATORS 
See also JIPP STELLARATOR 
URAGAN STELLARATOR 
WEGA STELLARATOR 
STELLARATORS/MAGNETIC FIELD CONFIGURATIONS 

Destruction of magnetic surfaces in a three-cut stellarator due to a 

finite pressure plasma, 4:11919 
STELLARATORS/MAGNETIC SURFACES 
Destruction of magnetic surfaces in a three-turn stellarator under 
the influence of plasma currents, 4:11923 (CTO-1361) 
STELLARATORS/MAGNETOHYDRODYNAMICS 
Computational method in plasma physics, 4:11836 
STELLARATORS/PLASMA CONFINEMENT 

Experimental studies of plasma confinement in toroidal systems, 

4:11768 
STELLARATORS/PLASMA PRESSURE 

Plasma pressure effect on the hybrid stellarator parameters, 

4:11782 
STELLARATORS/SHEAR 
Plasma pressure effect on the hybrid stellarator parameters, 
4:11782 
STELLARATORS/STABILIZATION 
Feedback stabilization of an |=0,1,2 high-beta stellarator, 4:11858 
STERN-GERLACH EXPERIMENT 

Interaction between classical and quantum systems; a new 
approach to quantum measurement. II. Theoretical 
considerations, 4:11747 (ORO-3992-342) 

Interaction between classical and quantum systems: a new 
approach to quantum measurement. III. Illustration, 4:11748 
(ORO-3992-343) 

STORAGE RINGS 
See also ESCAR 
ISABELLE STORAGE RINGS 
STORAGE RINGS/OPERATION 
Study of uses of a proton storage ring, 4:11431 (LA-7490-MS) 
STORAGE RINGS/RESEARCH PROGRAMS 
Study of uses of a proton storage ring, 4:11431 (LA-7490-MS) 
STORAGE RINGS/USES 
Study of uses of a proton storage ring, 4:11431 (LA-7490-MS) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORMS 
See also HURRICANES 
Hydrodynamic loading on offshore platforms, 4:11303 
STORMS/RESEARCH PROGRAMS 

Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 

STRATEGIC PETROLEUM RESERVE 
Questionable suitability of certain salt caverns and mines for the 
strategic petroleum reserve, 4:9660 (EMD-78-65) 
STRATIFIED CHARGE ENGINES/EXHAUST GASES 
Unthrottled open-chamber stratified charge engines, 4:10971 
STRATIFIED CHARGE ENGINES/PERFORMANCE 
Unthrottled open-chamber stratified charge engines, 4:10971 
STRATIFIED CHARGE ENGINES/THERMODYNAMIC 
CYCLES 


Simulation of thermodynamic cycle of three-valve stratified 
charge engine, 4:10972 
STRAW/PROCESSING 
Straw and green leaves as raw materials, 4:9975 (CONF-7705123-) 
STRESS ANALYSIS/FINITE ELEMENT METHOD 
Concepts underlying finite element methods for structural 
analysis, 4:10490 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRESS INTENSITY FACTORS/NUMERICAL SOLUTION 
Computation of the weight function from a stress intensity factor, 
4:11198 
STRONTIUM/ABSORPTION SPECTROSCOPY 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
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STRONTIUM/ACTIVATION ANALYSIS 
Separation and — characterization of finely-sized fly-ash 
particles, 4:111 
STRONTIUM/ ECOLOGICAL CONCENTRATION 
Elemental content of tissues and excreta of lambs, goats, and kids 
fed white sweet clover growing on fly ash, 4:11506 
STRONTIUM/GEOCHEMISTRY 
Rb and Sr behavior in the weathering of granites (as illustrated by 
the pre-Jatulian crust of Karelian weathering, 4:11613 
STRONTIUM/X-RAY FLUORESCENCE ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
STRONTIUM 90/ENVIRONMENTAL TRANSPORT 
Subsurface migration of radionuclides at the Radioactive Waste 
Management Complex: 1976-1977, 4:11510 (TREE-1171) 
STRONTIUM 90/RADIATION MONITORING 
Fission product activities in aged Savannah River Plant waste 
solutions, 4:9789 (DP-MS-78-30) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 


DS 
See FASTENERS 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL/CHEMICAL COMPOSITION 

Pyrolysis reactions and char properties of selected bituminous 

coals, 4:9462 (SAND-78-0941) 
SUBBITUMINOUS COAL/DRYING 

Concurrent heat and mass transfer during drying of blocks of 

subbituminous coals, 4:9463 (SAND-78-0941) 
SUBBITUMINOUS COAL/PERMEABILITY 

Concurrent heat and mass transfer during drying of blocks of 

subbituminous coals, 4:9463 (SAND-78-0941) 
SUBBITUMINOUS COAL/PYROLYSIS 
Concurrent heat and mass transfer during drying of blocks of 
subbituminous coals, 4:9463 (SAND-78-0941) 
SUBMARINES/ACOUSTIC MONITORING 
Portable acoustic submersible tracker, 4:11363 
SUBMARINES/BLAST EFFECTS 

Evaluation of the shock block technique for generating 
underwater plane waves. Interim report, 9 May-30 September 
1977, 4:11465 (AD-A-053419) 

SUBMARINES/DESIGN 

Development of classification requirements for the design, 
construction and survey of underwater vessels, 4:11355 

Development of an unmanned, self-controlled, free-swimming 
vehicle, 4:11362 

Early operations of an oil field intervention submersible (Taurus), 
4:11352 

New approach to power/duration problems on small manned 
submersibles, 4:11353 

Operational experience with the remotely manned A.N.G.U.S. 
submersibles, 4:11361 

SUBMARINES/NAVIGATIONAL INSTRUMENTS 

Operational experience with the remotely manned A.N.G.U.S. 
submersibles, 4:11361 

Super short baseline hydroacoustic navigation system, 4:11318 

SUBMARINES/PERFORMANCE TESTING 

Intact and damaged stability behavior of two semi-submersible 
models under wind and wave loading, 4:11391 

Multi-scale model tests with a ring-shaped semi-submersible, 
4:11390 

SUBMARINES/REMOTE CONTROL 
Operational experience with the remotely manned A.N.G.U.S. 
submersibles, 4:11361 
SUBMARINES/RISK ASSESSMENT 
Simplifying manned submersible safety criteria, 4:11354 
SUBMARINES/SAFETY ENGINEERING 
Simplifying manned submersible safety criteria, 4:11354 
SUBMARINES/STANDARDS 

Development of classification requirements for the design, 

construction and survey of underwater vessels, 4:11355 
SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 
Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 
281811) 
SUGARS 

See SACCHARIDES 
SULFATES/RADIOMETRIC ANALYSIS 

Radiometric determination of sulfate, 4:11115 

SULFHYDRYL COMPOUNDS 

See THIOLS 
SULFOCYANIDES 

See THIOCYANATES 
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SULFONATES/NUCLEAR MAGNETIC RESONANCE 

Use of high resolution NMR spectroscopy for characterizing 

petroleum sulfonates. Paper No. SPE 6600, 4:11159 
SULFUR/MINING 

Heating Frasch sulphur mine water using waste water (Patent), 

4:10157 
SULFUR/MONITORING 

Elemental sulfur analysis using x-ray techniques and B-gauge mass 

measurements, 4:11478 (LBL-6496) 
SULFUR/REMOVAL 

Low temperature carbonization and desulfurization of coal under 
elevated pressures (Patent), 4:9392 

Reaction of fluorine gas with coal and the aromaticity of coal, 
4:9489 

SULFUR/X-RAY FLUORESCENCE ANALYSIS 

Elemental sulfur analysis using x-ray techniques and 8-gauge mass 
measurements, 4:11478 (LBL-6496) 

SULFUR COMPOUNDS/AIR POLLUTION CONTROL 

The role of solid-gas interactions in air pollution. Final report 
November 1973-February 1977, 4:11484 (PB-279019) 

SULFUR COMPOUNDS/REMOVAL 

Aspects of gas processing and integration for power generation 
from underground coal gasification, 4:10162 (SAND-78-0941) 

Survey of processes for high temperature-high pressure gas 
purification (52 references), 4:9399 (ORNL/TM-6178) 

SULFUR DIOXIDE/ADSORPTION 

Removal of sulfur dioxide from process gas using treated oil shale 

and water (Patent), 4:9707 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 

An economic evaluation of proposed amendments to the Illinois 
Sulfur Dioxide Regulation, 4:11500 (PB-282390) 

Evaluation through interdisciplinary modeling: stationary sources 
in Chicago, 4:11488 (PB-282325) 

Method for regenerating and recycling catalyst for oxidation of 
sulfur dioxide (Patent), 4:10171 

Project manual for full-scale dual alkali demonstration at 
Louisville Gas and Electric Co.--preliminary design and cost 
estimate. Report on Phase 1, October 1976-December 1977, 
4:10165 (PB-278722) 

SULFUR DIOXIDE/CHEMICAL REACTIONS 

Comparison of various carbonates as absorbents of sulfur dioxide 
from combustion gases, 4:11130 

The role of solid-gas interactions in air pollution. Final report 
November 1973-February 1977, 4:11484 (PB-279019) 

SULFUR DIOXIDE/REMOVAL 

Flue gas desulfurization systems: design and operating 
considerations. Volume I. Executive summary. Final report, 
April-December 1977, 4:9496 (PB-280253) 

Flue gas desulfurization systems: design and operating 
considerations. Volume II. Technical report. Final report, 
April-December 1977, 4:9497 (PB-280254) 

Support studies in fluidized-bed combustion. Quarterly report, 
January-March 1978, 4:9557 (ANL/CEN/FE-78-3) 

SULFUR DIOXIDE/VIBRATIONAL STATES 
A report on a new measurement of absorption of sulphur dioxide 


in the range 460 cm(-1) to 560 cm(-1). Final report, 4:11118 (PB- 


278995) 
SULFUR DIOXIDE/WATER POLLUTION CONTROL 

Controlling SO. emissions from coal-fired steam-electric 
generators: water pollution impact. Volume I. Executive 
summary. Final task report April-December 1977, 4:10168 (PB- 
279635) 

Controlling SO2 emissions from coal-fired steam-electric 
generators: water pollution impact. Volume II. Technical 
discussion. Final task report, April-December 1977, 4:10169 
(PB-279636) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES/AIR POLLUTION CONTROL 

EPA utility FGD (flue gas desulfurization) survey: December 
1977-January 1978. Periodic report, July 1977-January 1978, 
4:10167 (PB-279011) 

SULFUR OXIDES/MUTAGEN SCREENING 

Integrated chemical and biological testing of synthetic oils and 
effluents. Part I. Short-term mutagenicity testing, 4:11475 
(CONF-780903-3) 

SULFUR OXIDES/REDUCTION 
Shell launches its Claus off-gas desulfurization process, 4:9503 
SULFUR OXIDES/REMOVAL 

No/sub x/ abatement for stationary sources in Japan. Final report 

March 1976-August 1977, 4:11482 (PB-276948) 
SULFURIC ACID/INFRARED SPECTRA 

Spectral measurements of gaseous sulfuric acid using tunable 
diode lasers. Final report, November 1976-July 1977, 4:11121 
(PB-278985) 


SURFACE MINING/MINING EQUIPMENT 


SULFURIC ACID/SAMPLING 

Development of a portable device to collect sulfuric acid aerosol. 
Interim report No. 2, September 1976-September 1977, 4:11485 
(PB-280048) 

SULFURIC ACID ESTERS/REDOX REACTIONS 

Charge separation in photoinitiated electron transfer reactions 

induced by a polyelectrolyte, 4:11168 
SUN/MAGNETIC FIELDS 

Solar-geophysical data number 402, February 1978. Part I. Prompt 
reports. Data for January 1978-December 1977, 4:11682 (PB- 
280731) 

Solar-geophysical data number 403, March 1978. Part I. Prompt 
reports. Data for February 1978-January 1978, 4:11685 (PB- 
281811) 

SUN/MAPS 

Solar-geophysical data number 402, February 1978. Part II. 
Comprehensive reports. Data for August 1977-July 1977 and 
miscellanea, 4:11683 (PB-280732) 

Solar-geophysical data number 403, March 1978. Part II. 
Comprehensive reports. Data for September 1977-August 1977 
and miscellanea, 4:11686 (PB-281812) 

SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCHARGERS 
Development of promising turbocompressors, 4:10979 
SUPERCHARGERS/DESIGN 

Two-stage, turbo-supercharging system for combined internal 

combustion engines, 4:10977 
SUPERCONDUCTING CABLES/COOLING SYSTEMS 

Effect of subchannel flow velocities on the stability of hollow 

cable conductors, 4:11203 (CONF-780952-9) 
SUPERCONDUCTING CABLES/DESIGN 

Conceptual design of a hollow cable conductor for the Large Coil 
Program, 4:11202 (CONF-780952-3) 

SUPERCONDUCTING CABLES/ELECTRICAL INSULATION 

Polymeric films for use on superconducting power transmission 
cables, 4:10177 (BNL-24443) 

SUPERCONDUCTING COILS/SUPERCONDUCTING CABLES 

Conceptual design of a hollow cable conductor for the Large Coil 
Program, 4:11202 (CONF-780952-3) 

SUPERCONDUCTING GENERATORS/DESIGN 

Superconducting rotor research. Interim technical report, 1 
November 1976-31 July 1977 on Phase I, 4:11201 (AD-A- 
053612) 

SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/COOLING 
Cryogenic expansion machine (Patent), 4:11206 
SUPERCONDUCTING MAGNETS/COOLING SYSTEMS 

Operating experience with ESCAR magnet cooling system, 

4:11426 (LBL-8162) 
SUPERCONDUCTING MAGNETS/DESIGN 

Confirmatory analysis and detail design of the magnet system for 

mirror fusion test facility (MFTF), 4:11916 (UCRL-13923) 
SUPERCONDUCTING MAGNETS/MATERIALS 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the NTIS data base). Final report for 1964-May 1978, 
4:11036 (NTIS/PS-78/0511) 

SUPERHEATERS/DESIGN 
Marine waste heat steam generator (Patent), 4:10923 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
SUPPORTS/DEFORMATION 
Tests on two high-strength short tubular columns, 4:11315 
SUPPORTS/PERFORMANCE TESTING 
Tests on two high-strength short tubular columns, 4:11315 
SURFACE CONTAMINATION MONITORS/SPECIFICATIONS 

Instrument evaluation No. 7. D.A. Pitman Ltd., model 614 
‘Raditec’ beta/gamma contamination monitor, 4:11434 (NRPB- 
IE-7) 

SURFACE EXPLOSIONS/SEISMIC DETECTION 

Preprocessing of seismic signals by Haar decomposition and 

adaptive filtering for pattern recognition, 4:11617 (LA-7541- 


MS) 
SURFACE EXPLOSIONS/SEISMIC WAVES 
Preprocessing of seismic signals by Haar decomposition and 
adaptive filtering for pattern recognition, 4:11617 (LA-7541- 
MS) 
SURFACE MINING 
See also COAL MINING 
OIL SHALE MINING 
SURFACE MINING/MINING EQUIPMENT 
Reliability: register critique (Analysis of projects in member 
countries), 4:9516 (MTCH-RC-004-77) 





SURFACE WATERS 


SURFACE WATERS 
See also ESTUARIES 
LAKES 


SEAS 
WATER RESERVOIRS 
SURFACE WATERS/RADIOACTIVITY 
Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, | 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 
SURFACE WATERS/RADIONUCLIDE MIGRATION 
Plutonium and cesium radionuclides in the Hudson River Estuary 
and other environments. Annual technical progress report, 1 
December 1977-30 November 1978, 4:11521 (COO-2529-10) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS/AGGLOMERATION 
Study of the micelle formation and the effect of additives on this 
process in reversed micellar systems by positron annihilation 
techniques, 4:11149 
SURFACTANTS/PHASE STUDIES 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
SURFACTANTS/SOLUBILITY 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
SURFACTANTS/SURFACE TENSION 
Effect of chain length of oil and alcohol as well as surfactant to 
alcohol ratio on the solubilization, phase behavior, and 
interfacial tension of oil/brine/surfactant/alcohol systems. 
Paper No. SPE 6594, 4:9598 
SURVEILLANCE 
See INSPECTION 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/NUCLEAR POWER PLANTS 
Risk assessment. Basic documents for the preparation of the report 
‘Energy, Health, environment, and safety hazards’ by the 
Swedish Energy Commission, 4:10721 
SWITCHES 
New switching arrangement for nuclear fusion experiments, 
4:11928 
SWITCHES/ELECTRODES 
Erosion of electrodes used in high current (ac) switches in a high 
vacuum, 4:11279 (LA-tr-78-30) 
SWITZERLAND/DISTRICT HEATING 
Possibilities of nuclear district heating for the Swiss canton of 
Basle, 4:10469 
SYDSVENSKA KRAFT AB REACTOR 1 
See BARSEBAECK-1 REACTOR 
SYNTHANE PROCESS/COMPARATIVE EVALUATIONS 
Factored estimates for eastern coal commercial concepts. Interim 
report. Series No. IV: B-2, 4:9407 (FE-2240-31(Exec.Summ.)) 
SYNTHESIS GAS/FISCHER-TROPSCH SYNTHESIS 
Production of chemical raw materials and intermediates by the 
Fischer-Tropsch process, 4:9442 
SYNTHESIS GAS/METHANATION 
Application of a diffusion limiting model to a tube-wall 
methanation reactor, 4:9441 
— of SNG from coal: principles, processes, and trends, 
4:944 
SYNTHETIC FUELS 
See also REFUSE DERIVED FUELS 
SYNTHETIC FUELS/BIBLIOGRAPHIES 
Synthetic fuels from municipal, industrial, and agricultural wastes 


(citations from the NTIS data base). Report for 1964-April 1978, 


4:9889 (NTIS/PS-78/0499) 

Synthetic fuels from municipal, industrial and agricultural wastes 
(citations from the American Petroleum Institute data base). 
Report for 1975-December 1977, 4:9890 (NTIS/PS-78/0500) 

SYNTHETIC FUELS/CHEMICAL REACTIONS 
Alternate fuels nitrogen chemistry. Final technical report, 19 
October 1976-20 October 1977, 4:9878 (AD-A-053299) 
SYNTHETIC FUELS/FORECASTING 
Prospects for hydrocarbons from plants, 4:9887 (CONF-7608 122-) 
SYNTHETIC PETROLEUM/DENITRIFICATION 
Denitrogenation of syncrude (Patent), 4:9711 
SYNTHOIL PROCESS 

Combined gas chromatographis-mass spectrometric analyses of 

— bases in light oil from a coal liquefaction product, 


Viscosity of coal-derived liquids, 4:9456 
SYRIAN HAMSTER 
See HAMSTERS 
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TANKER SHIPS/DESIGN 
Tank supporting structure for ships (Patent), 4:9691 
Vessel comprising a hull for transporting cooled liquefied gas, 
4:9693 
TANKER SHIPS/NAVIGATIONAL INSTRUMENTS 
Performance analysis of an integrated navigation system for 
tankers transporting Alaskan oil, 4:9648 
TANKS/DESIGN 
Effect of liquid storage tanks on the dynamic response of offshore 
platforms, 4:11345 
Hydraulic calculation of settling tanks of hydroelectric power 
plants, 4:9912 
TANKS/EVALUATION 
Status of containment integrity studies for continued in-tank 
storage of Hanford defense high-level waste, 4:9827 (RHO-LD- 
52 


) 
TANKS/FAILURE MODE ANALYSIS 
Status of containment integrity studies for continued in-tank 
storage of Hanford defense high-level waste, 4:9827 (RHO-LD- 


) 
TANKS/MATERIALS 

Cryogenic properties of aluminum and aluminum alloys (citations 
from the Engineering Index data base). Final report for 1970- 
May 1978, 4:11037 (NTIS/PS-78/05 12) 

TANTALUM/IMPACT STRENGTH 

Evaluation of tantalum fiber reinforced SisN,. Final report, 1 

March 1976 - 1 March 1977, 4:11103 (AD-A-051657) 
TANTALUM/VACANCIES 
High temperature positron annihilation experiments in bcc metals, 
4:11011 
TAR SANDS 
See OIL SANDS 
TEARING INSTABILITY 
Drift-tearing modes in a tokamak plasma, 4:11859 
TEARING INSTABILITY/STABILIZATION 

Feedback stabilization of magnetic islands in tokamaks, 4:11851 
(PPPL-1477) 

TECHNETIUM 99/RADIATION MONITORING 

Fission product activities in aged Savannah River Plant waste 
solutions, 4:9789 (DP-MS-78-30) 

TELESCOPES/RESOLUTION 

Sharpening stellar images: real-time phase correction has 
permitted a ground-based telescope to overcome atmospheric 
distortion, 4:11674 

TELEVISION/CATALOGS 

Catalog of physical protection equipment. Book 2: Volume IV. 
Surveillance and alarm assessment components, 4:9844 
(NUREG-0274(Vol.4)(Bk.2)) 

TELEVISION CAMERAS/CATALOGS 

Catalog of physical protection equipment. Book 2: Volume IV. 
Surveillance and alarm assessment components, 4:9844 
(NUREG-0274(Vol.4)(Bk.2)) 

TELLURIUM 129/MOESSBAUER EFFECT 

Investigation of the interaction of implanted impurities with point 

defects by means of hyperfine interaction methods, 4:11054 
TERBIUM/ABSORPTION SPECTRA 

Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 

TERBIUM/FLUORESCENCE SPECTROSCOPY 

Transition probabilities in the absorption and fluorescence spectra 
of lanthanides in molten lithium nitrate: potassium nitrate 
eutectic, 4:11127 

TERBIUM ALLOYS/ELASTICITY 

Elastic versus magnetoelastic anisotropy in rare earth-iron alloys. 
Summary report, 1 November 197676-1 November 1977 (Tbo 
3Dyo 7Fez), 4:11030 (AD-A-053263) 

TERBIUM ALLOYS/WAVE PROPAGATION 

Elastic versus magnetoelastic anisotropy in rare earth-iron alloys. 
Summary report, 1 November 197676-1 November 1977 (Tbo 
sDyo 7Fez), 4:11030 (AD-A-053263) 

TERPENES/MOLECULAR STRUCTURE 
Diterpenes from Dictyota dichotoma (Algae), 4:11542 
TEST FACILITIES 
Hydrodynamic test equipment with gravitation channel, 4:10273 
TEST FACILITIES/DESIGN 
ee Systems Test Facility (STF) status, 4:9997 (CONF- 
0865-) 

Project Description: ORNL PWR Blowdown Heat Transfer 
Separate-Effects Program, Thermal-Hydraulic Test Facility 
(THTF), 4:10667 (NUREG/CR-0104) 

TEST FACILITIES/PERFORMANCE 

Calculation of irradiation response rates for fission reactors used 

by the ADIP irradiation programs, 4:11957 (DOE/ET-0058-1) 
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TESTES/PATHOLOGICAL CHANGES 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 


4:11589 
TEXAS/AERIAL SURVEYING 

Aerial radiometric and magnetic survey: Houston National 
Topographic Map, Texas Gulf Coast, 4:9740 (GJBX- 
102(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Houston National 
Topographic Map, Texas Gulf Coast, 4:9741 (GJBX- 
102(78)(Vol.2)) 

TEXAS/CARBONATE ROCKS 

Cretaceous carbonates of Texas and Mexico: applications to 
subsurface exploration. Report of investigations No. 89, 4:11645 
(CONF-7710154-) 

TEXAS/CONTINENTAL SHELF 

Sediment strength distribution for planning mobile rig operations: 
Louisiana continental shelf, 4:11387 

Surface and shallow subsurface geology of Texas submerged 
lands, 4:11670 

TEXAS/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
TEXAS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Houston National 
Topographic Map, Texas Gulf Coast, 4:9740 (GJBX- 
102(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Houston National 
Topographic Map, Texas Gulf Coast, 4:9741 (GJBX- 
102(78)(Vol.2)) 

TEXAS/NATURAL GAS WELLS 

Gas Stimulation Mapping and Characterization Program, 4:9689 

(METC/SP-78/6(Vol.1)) 
TEXAS/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic survey: Houston National 
Topographic Map, Texas Gulf Coast, 4:9740 (GJBX- 
102(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Houston National 
Topographic Map, Texas Gulf Coast, 4:9741 (GJBX- 
102(78)(Vol.2)) 

TEXTOR TOKAMAK/THERMONUCLEAR IGNITION 

Ignition phase of a tokamak discharge, 4:11825 (Juel-1467) 

TFR TOKAMAK/NEUTRAL ATOM BEAM INJECTION 

TFR 604 proposal, 4:11934 (EUR-CEA-FC-920) 

TFR TOKAMAK/PLASMA DIAGNOSTICS 
Space-resolved vacuum ultra-violet spectroscopy on T.F.R. 
Tokamak plasmas, 4:11792 
THAILAND/INSOLATION 
Availability of solar energy in Thailand, 4:9924 
THALLIUM 201/TISSUE DISTRIBUTION 

Physiological studies of environmental pollutants. Final report, 

September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
THE NEXT STEP DEVICE 

See TNS REACTORS 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

METER-ORNL precipitation network: from design to data 
analysis (For measurement of precipitation responses to cooling 
tower plumes at Bowen Electric Generating Plant in Georgia), 
4:11496 (ORNL/TM-6523) 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Thermal storage for industrial process and reject heat, 4:10939 
(DOE/NASA/1034-78/3) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

FABRICATION 

Thermal energy storage subsystems (a collection of quarterly 
reports), 4:10057 (DOE/NASA/CR-150574) 

THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 

PROGRAMS 

Overview of ERDA storage programs, 4:10056 (CONF-770865-) 

THERMAL INSULATION/BIBLIOGRAPHIES 

Thermal insulation for residential homes (citations from the NTIS 
data base). Report for 1964-March 1978, 4:10894 (NTIS/PS-78/ 
0353) 

Thermal insulation for buildings (citations from the Engineering 
Index data base). Report for 1970 March 1978, 4:10895 (NTIS/ 
PS-78/0354) 

THERMAL INSULATION/INSTALLATION 
Insulated wall means and method (Patent), 4:10938 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/CHEMICAL EFFLUENTS 
Plume model validation, 4:11477 (EPRI-EA-917-SY) 
THERMAL POWER PLANTS/CONTROL SYSTEMS 
Parameter identification of a drum boiler power plant, 4:10153 


THERMOELECTRIC GENERATORS/DESIGN 


THERMAL POWER PLANTS/ENVIRONMENTAL IMPACTS 

St. Louis demonstration final report: power plant equipment, 
facilities and environmental evaluations. Report for October 
1974-November 1975, 4:10140 (PB-279828) 

THERMAL POWER PLANTS/HEAT EXCHANGERS 

Structural design concepts for increased reliability and safety in 
power plant condensing systems. FP-507, Vol. II. Research 
project 372-1, 4:10133 (EPRI-FP-507(Vol.2)) 

THERMAL POWER PLANTS/HEAT RECOVERY 

EQUIPMENT 

Heating Frasch sulphur mine water using waste water (Patent), 
4:10157 

THERMAL POWER PLANTS/INFRARED THERMOGRAPHY 

IR systems to monitor electrical power plant, 4:10146 

THERMAL POWER PLANTS/ON-LINE CONTROL SYSTEMS 
Control technology in thermal power stations, 4:10575 
THERMAL POWER PLANTS/OPERATION 
Parameter identification of a drum boiler power plant, 4:10153 
THERMAL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Project manual for full-scale dual alkali demonstration at 
Louisville Gas and Electric Co.--preliminary design and cost 
estimate. Report on Phase 1, October 1976-December 1977, 
4:10165 (PB-278722) 

St. Louis demonstration final report: power plant equipment, 
facilities and environmental evaluations. Report for October 
1974-November 1975, 4:10140 (PB-279828) 

THERMAL POWER PLANTS/REFUSE DERIVED FUELS 

St. Louis demonstration final report: power plant equipment, 
facilities and environmental evaluations. Report for October 
1974-November 1975, 4:10140 (PB-279828) 

THERMAL POWER PLANTS/STEAM CONDENSERS 

Location of condenser leaks at steam power plants. Technical 
planning study 78-775. Final report, 4:10142 (EPRI-NP-912) 

Structural design concepts for increased reliability and safety in 
power plant condensing systems. FP-507, Vol. II. Research 
project 372-1, 4:10133 (EPRI-FP-507(Vol.2)) 

THERMAL POWER PLANTS/STEAM TURBINES 
Turbine cycle performance improvement through titanium L.P. 
blades. Interim report, September 1978, 4:10141 (EPRI-AF-903) 
THERMAL POWER PLANTS/TEMPERATURE 
MEASUREMENT 
IR systems to monitor electrical power plant, 4:10146 
THERMAL POWER PLANTS/TOPPING CYCLES 

Potassium vapor topping cycle gas-fired boiler water test, 4:10138 
(ORNL/TM-6579) 

THERMAL POWER PLANTS/WASTE HEAT 

Heating Frasch sulphur mine water using waste water (Patent), 
4:10157 

THERMAL REACTORS/REACTOR STABILITY 

Servo-analysis and stabilization of xenon oscillations in large 

thermal nuclear reactor power plants, 4:10259 
THERMAL REACTORS/XENON OSCILLATIONS 

Servo-analysis and stabilization of xenon oscillations in large 

thermal nuclear reactor power plants, 4:10259 
THERMAL SHIELDS/DESIGN 

Device for thermal insulation of a vessel wall (Patent; LMFBR), 

4:10370 
THERMIONIC CONVERTERS/BIBLIOGRAPHIES 

Thermionic energy conversion. Volume 1. 1970-May 1977 (a 
bibliography with abstracts). Final report for 1970-May 1977, 
4:10874 (NTIS/PS-78/0590) 

Thermionic energy conversion. Volume 2. June 1977-May 1978 (a 
bibliography with abstracts). Final report for June 1978-May 
1978 (62 references), 4:10875 (NTIS/PS-78/0591) 

THERMIONIC CONVERTERS/OPTIMIZATION 

Optimal yield value of a collector in a vacuum thermoemission 

energy converter, 4:10876 
THERMOCOUPLES/CALIBRATION 

Investigation of the thermoelectric thermometer reading stability 

in the IVV-2 reactor, 4:10623 
THERMOCOUPLES/DESIGN 

Design and development of an automated traveling thermocouple 

mechanism, 4:9427 (UCRL-50016-78-2) 
THERMOCOUPLES/FAILURES 

Some practical considerations relating to in situ retort 

thermometry, 4:9419 (SAND-78-0941) 
THERMOCOUPLES/MATERIALS 

Some practical considerations relating to in situ retort 

thermometry, 4:9419 (SAND-78-0941) 
THERMOCOUPLES/STABILITY 

Investigation of the thermoelectric thermometer reading stability 

in the IVV-2 reactor, 4:10623 
THERMOELECTRIC GENERATORS/DESIGN 
— generator (Patent; liquid metal working fluid), 





THERMONUCLEAR DEVICES 


THERMONUCLEAR DEVICES 
See also PINCH DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/CLEANING 
Nuclear fusion apparatus (Patent), 4:11969 
THERMONUCLEAR DEVICES/CONTAINERS 
Nuclear fusion device (Patent), 4:11906 
THERMONUCLEAR DEVICES/NEUTRAL ATOM BEAM 
INJECTION 
Guiding center simulations of strong ion beams with applications 
to the counterstreaming ion torus, 4:11767 
THERMONUCLEAR DEVICES/POWER SUPPLIES 
New switching arrangement for nuclear fusion experiments, 
4:11928 
THERMONUCLEAR DEVICES/SPECIFICATIONS 
Nuclear fusion device (Patent), 4:11906 
THERMONUCLEAR EXPLOSIONS/DIAGNOSTIC 
TECHNIQUES 
Gas sampling a post-shot cavity, 4:11462 (UCRL-50016-78-2) 
THERMONUCLEAR EXPLOSIONS/RESEARCH PROGRAMS 
Mechanical Engineering Department quarterly review, April-June 
1978, 4:11186 (UCRL-50016-78-2) 
THERMONUCLEAR FUELS/SHOCK HEATING 
Analysis of compression of a small sphere of matter by means of n 
successive strong imploding shocks, 4:11948 
THERMONUCLEAR IGNITION/PLASMA WAVES 
Thermonuclear reaction wave in high-density plasma, 4:11776 
THERMONUCLEAR POWER PLANTS/DIRECT ENERGY 
CONVERTERS 
Direct energy conversion systems, 4:11943 (COO-2218-117) 
THERMONUCLEAR REACTIONS/HEALTH HAZARDS 
Biomagnetic effects: a consideration in fusion reactor 
development, 4:11597 
THERMONUCLEAR REACTIONS/REVIEWS 
Possibilities for the thermonuclear fusion of elements, 4:11814 
(CTO-1346) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Nuclear fusion device (Patent), 4:11929 
THERMONUCLEAR REACTOR MATERIALS/AVAILABILITY 
Fusion Systems Engineering, 4:11944 (PNL-1939-9) 
THERMONUCLEAR REACTOR MATERIALS/BLISTERS 
Helium blistering in metals, 4:11968 
THERMONUCLEAR REACTOR MATERIALS/CHARGED- 
PARTICLE TRANSPORT 
Depth distribution of argon implanted into lithium oxide, 4:11966 
THERMONUCLEAR REACTOR MATERIALS/ECONOMICS 
Economic impact of using refractory metals for fusion reactors 
(V--20 Ti, Nb--1 Zr, Ti--6242 S, 316 SS, TZM), 4:11954 (DOE/ 
ET-0058-1) 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 


Alloy development for irradiation performance. Quarterly 
progress report, January-March 1978, 4:11953 (DOE/ET-0058- 
1) 


Materials research and radiation environment simulation, 4:11963 
(PNL-1939-9) 
THERMONUCLEAR REACTOR MATERIALS/ 
MECHANICAL PROPERTIES 
Materials research and radiation environment simulation, 4:11963 
(PNL-1939-9) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Helium irradiations of copper at | to 25 kev: range profiles, 
reemission, and blistering (Elastic Recoil Detection), 4:11967 
Materials research and radiation environment simulation, 4:11963 
(PNL-1939-9) 
THERMONUCLEAR REACTOR MATERIALS/RECYCLING 
Recycling potential of titanium alloys, 4:11956 (DOE/ET-0058-1) 
THERMONUCLEAR REACTOR MATERIALS/RESEARCH 
PROGRAMS 
Basic studies on the blanket design of controlled thermonuclear 
reactors, 4:11810 
THERMONUCLEAR REACTOR MATERIALS/ 
TECHNOLOGY ASSESSMENT 
Alloys for the fusion reactor environment: a technical assessment, 
4:11955 (DOE/ET-0058-1) 
THERMONUCLEAR REACTOR MATERIALS/TEST 
FACILITIES 
Calculation of irradiation response rates for fission reactors used 
by the ADIP irradiation programs, 4:11957 (DOE/ET-0058-1) 
Determination of fatigue specimen configuration for irradiation 
effects testing, 4:11958 (DOE/ET-0058-1) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also FIELD-REVERSED MIRROR REACTORS 
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LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TMR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/COMPUTER NETWORKS 
National MFE computer center: increased capability in 1978, 
4:11964 (UCRL-52000-78-9) 
THERMONUCLEAR REACTORS/NEUTRON DIFFUSION 
EQUATION 
Use of exterior differential forms to express the time dependent 
diffusion equation in any orthogonal coordinate system, 4:11911 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Basic studies on the blanket design of controlled thermonuclear 
reactors, 4:11810 
THERMONUCLEAR REACTORS/SAFETY 
Safety and environmental program planning for magnetic fusion, 
4:11941 (PNL-1939-9) 
THERMONUCLEAR REACTORS/TRITIUM RECOVERY 
Tritium extracting and separating system in a nuclear fusion 
reactor, 4:11942 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THETA PINCH/ALFVEN WAVES 
Alfven wave heating of a theta pinch, 4:11766 
THETA PINCH/ENERGY SPECTRA 
Measurement of the energy spectrum of ions in a collisionless 
neutral current layer, 4:11820 
THETA PINCH/MAGNETIC-PUMPING HEATING 
Two-stage ion heating obtained in a rapid theta-compression 
experiment, 2, 4:11773 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCYANATES/CHEMICAL REACTIONS 
Inverted redox catalysis: catalysis of substitution on ruthenium(II) 
by an extraordinarily labile ruthenium(III) metal center, 4:11131 
THIOLS/OXIDATION 
Oxidation of mercaptans in a pertroleum distillate with supported 
metal phthalocyanine catalyst (Patent), 4:9619 
THORIUM/ION EXCHANGE 
Ion exchange in organic solvent. II. Separation of thorium from 
uranium in 5% TBP on Amberlyst-15, 4:9772 
THORIUM 230/RADIATION MONITORING 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
THORIUM 230/RADIOECOLOGICAL CONCENTRATION 
Regularities in uranium, ionium, radium and thorium distribution 
in the basins of the Black and Azov seas, 4:9726 
THORIUM 232/RADIOECOLOGICAL CONCENTRATION 
Regularities in uranium, ionium, radium and thorium distribution 
in the basins of the Black and Azov seas, 4:9726 
THORIUM ORES/EXPLORATION 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:9747 
THORIUM ORES/GEOCHEMISTRY 
Uranium and thorium in the magmatic rocks of the Siberian 
platform, 4:9727 
THORIUM ORES/MINERALOGY 
I and L uranium and thorium vein system, Bokan Mountain, 
southeastern Alaska, 4:9721 
THORIUM OXIDES/MATERIALS HANDLING 
Research and development program for selected components of 
mixed oxide fuel fabrication. Quarterly progress report for 
period ending June 30, 1977, 4:9768 (SRO-0945-1) 
THORIUM OXIDES/PNEUMATIC TRANSPORT 
Research and development program for selected components of 
mixed oxide fuel fabrication. Quarterly progress report for 
period ending June 30, 1977, 4:9768 (SRO-0945-1) 
THYROTOXICOSIS 
See HYPERTHYROIDISM 
TIDAL POWER/RESEARCH PROGRAMS 
Cash boost for alternative energy, 4:10868 
TIDAL WAVES 
See TSUNAMIS 
TIN/CRYSTAL STRUCTURE 
Configuration of *’Fe atoms in Sn (90 to 462 K), 4:11021 
TIN ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Electronic instability and change of crystalline phase in 
compounds of the V3Si type at low temperature, 4:11105 (N-78- 
18953) 
TIN ALLOYS/EXTRUSION 
Hydrostatic extrusion. Final report, 4:11004 (AD-A-052056) 
TIPVANE ROTORS 
Propeller or a set of wings for a wind mill (Patent), 4:10127 
TISSUES 
See also BONE MARROW 
SKIN 
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TISSUES/POLLUTION 
Elemental content of tissues and excreta of lambs, goats, and kids 
fed white sweet clover growing on fly ash, 4:11506 
TITANIUM ALLOYS 
See also ALLOY-A-286 
ALLOY-TZM 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/COST 
Economic impact of using refractory metals for fusion reactors, 
4:11954 (DOE/ET-0058-1) 
TITANIUM ALLOYS/DUCTILITY 
Mechanical properties of type 316 and titanium-modified type 316 
stainless steel irradiated in HFIR, 4:11075 (DOE/ET-0058-1) 
TITANIUM ALLOYS/FATIGUE 
Fatigue comparison of high strength steel, stainless steel, and 
titanium in a simulated ocean environment, 4:11369 
TITANIUM ALLOYS/MICROSTRUCTURE 
Comparison of titanium-modified and standard type 316 stainless 
steel irradiated in HFIR: swelling and microstructure, 4:11074 
(DOE/ET-0058-1) 
TITANIUM ALLOYS/SWELLING 
Comparison of titanium-modified and standard type 316 stainless 
steel irradiated in HFIR: swelling and microstructure, 4:11074 
(DOE/ET-0058-1) 
TITANIUM ALLOYS/TENSILE PROPERTIES 
Mechanical properties of type 316 and titanium-modified type 316 
stainless steel irradiated in HFIR, 4:11075 (DOE/ET-0058-1) 
TITANIUM BASE ALLOYS/CREEP 
16 MeV proton creep in a Ti-6AL/4V specimen, 4:11081 (DOE/ 
ET-0058-1) 
TITANIUM BASE ALLOYS/FATIGUE 
Investigation of rejuvenation of fatigue damage in Ti-6A1-4V. 
Interim report, 1 January 1976-15 March 1977, 4:11031 (AD-A- 
053289) 
TITANIUM BASE ALLOYS/HEAT TREATMENTS 
Selection of titanium alloys for path C scoping studies, 4:11043 
(DOE/ET-0058-1) 
TITANIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Status of ORR-MFE-1 and -2 irradiation experiments, 4:11084 
(DOE/ET-0058-1) 
TITANIUM BASE ALLOYS/PLASMA ARC WELDING 
Plasma-arc welding of naval structural alloys. Research and 
development report (HY-BO, 17-4 stainless, Ti-6A1-4V), 4:11003 
(AD-918121) 
TITANIUM BASE ALLOYS/RECYCLING 
Recycling potential of titanium alloys, 4:11956 (DOE/ET-0058-1) 
TITANIUM BASE ALLOYS/REPAIR 
Investigation of rejuvenation of fatigue damage in Ti-6A1-4V. 
Interim report, 1 January 1976-15 March 1977, 4:11031 (AD-A- 
053289) 
TMR REACTORS/DESIGN 
Mirror fusion reactors, 4:11903 (UCRL-52000-78-9) 
TMX DEVICES/CHARGED-PARTICLE TRANSPORT 
Preliminary summary of particle transport effects in non- 
axisymmetric tandem mirrors, 4:11828 (UCID-17926) 
TMX DEVICES/RESEARCH PROGRAMS 
Magnetic fusion energy quarterly report, April-June 1978, 4:11902 
(UCRL-50051-78-2) 
TNS REACTORS/DESIGN 
Tokamak TNS studies, 4:11899 (GA-A-15052) 
TOBACCO/SOLAR DRYING 
Solar energy research for peanuts, forage, and tobacco, 4:10042 
(CONF-770686-) 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES/RADIOSENSITIVITY EFFECTS 
Uranium miner lung cancer study. Progress report for period, July 
1, 1977-July 1 1978, 4:11581 (COO-1826-44) 
TOKAMAK DEVICES 
See also ATC DEVICES 
JFT-2A TOKAMAK 
TEXTOR TOKAMAK 
TFR TOKAMAK 
International congress: waves and instabilities in plasmas, 3rd, 
1977, 4:11769 
TOKAMAK DEVICES/BETA RATIO 
Theoretical beta limits and stability in noncircular tokamaks 
including internal separatrices, 4:11848 (GA-A-15062) 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
Topology of tokamak orbits, 4:11827 (ORNL/TM-6352) 
TOKAMAK DEVICES/COMPUTER CALCULATIONS 
Tokamak discharge modeling through magnetic perturbation 
effects: rapporteuring of papers F-1-1, F-1-2 and F-1-3, 4:11914 
(CONF-7808 11-25) 


TOKAMAK DEVICES/PLASMA SIMULATION 


TOKAMAK DEVICES/CURRENT DENSITY 
Proposed method of determining the current density profile by 
utilizing ordinary and extraordinary waves, 4:11798 
TOKAMAK DEVICES/DRIFT INSTABILITY 
Drift-tearing modes in a tokamak plasma, 4:11859 
TOKAMAK DEVICES/ELECTRIC CURRENTS 
Measurement of radial current distribution in a tokamak plasma, 
using a neutral lithium beam, 4:11786 (EUR-CEA-FC-929) 
TOKAMAK DEVICES/ELECTRON DENSITY 
Certain type of the ’Tokamak-4” discharges, 4:11821 
TOKAMAK DEVICES/ELECTRON TEMPERATURE 
Certain type of the ’ Tokamak-4” discharges, 4:11821 
TOKAMAK DEVICES/ELECTRON-ELECTRON COLLISIONS 
Excitation of a trapped electron short-wavelength mode by fast 
ions, 4:11875 
TOKAMAK DEVICES/EQUILIBRIUM PLASMA 
Equilibrium and stability of tokamak plasmas with horizontally 
elongated cross-sections, 4:11862 
TOKAMAK DEVICES/FUEL CYCLE 
Calculation of plasma and reactor parameters for catalyzed D 
tokamak fusion reactor, 4:11938 
TOKAMAK DEVICES/GAS BLANKETS 
Boundary layer in a plasma blanketed by a low pressure neutral 
gas, 4:11912 
TOKAMAK DEVICES/HIGH-BETA PLASMA 
High beta tokamaks (MHD equilibrium, stability, and transport 
calculations), 4:11847 (CONF-78081 1-23) 
Prospects for a high-beta tokamak, 4:11837 
TOKAMAK DEVICES/ICR HEATING 
ICRF heating in tokamaks, 4:11771 
TOKAMAK DEVICES/MAGNET COILS 
Coil for a nuclear fusion device (Patent), 4:11925 
Coil structure for nuclear fusion experiment device (Patent), 
4:11924 
TOKAMAK DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Tokamak discharge modeling through magnetic perturbation 
effects: rapporteuring of papers F-1-1, F-1-2 and F-1-3, 4:11914 
(CONF-78081 1-25) 
Toroidal inhomogeneity of the vertical field in a tokamak 
apparatus, 4:11921 
TOKAMAK DEVICES/MAGNETIC FIELDS 
Magnetic turbulence in tokamaks, 4:11918 
TOKAMAK DEVICES/MAGNETIC FLUX 
Tokamak circuit (Magnetic field interactions), 4:11920 
TOKAMAK DEVICES/MAGNETIC ISLANDS 
Feedback stabilization of magnetic islands in tokamaks, 4:11851 
(PPPL-1477) 
Magnetic "islandography” in tokamaks, 4:11915 (ORNL/TM- 
6564 


TOKAMAK DEVICES/MAGNETOHYDRODYNAMICS 
Computational method in plasma physics, 4:11836 
TOKAMAK DEVICES/OSCILLATION MODES 
Simulation of relaxation oscillations of the inner mode in a 
tokamak, 4:11843 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
Experimental studies of plasma confinement in toroidal systems, 
4:11768 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Bolometer with high time resolution for investigation of energy 
losses in tokamaks, 4:11787 
Scattering diagnostics with periodically pulsed lasers to follow the 
continuous evolution of time dependent plasma parameters, 
4:11793 
Study of using the guided propagation for the infrared 
interferometry on Tokamaks, 4:11785 (EUR-CEA-FC-924) 
Thomson scattering from current-carrying plasma with Spitzer- 
Haerm electron distribution function, 4:11794 
TOKAMAK DEVICES/PLASMA HEATING 
Lower hybrid frequency heating in toroidal devices with emphasis 
on Wega results, 4:11770 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Effect of finite conductivity on the vertical stability of a tokamak 
plasma column with a noncircular cross section without 
conducting shell, 4:11872 
Equilibrium and stability of tokamak plasmas with horizontally 
elongated cross-sections, 4:11862 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
MHD stability for a class of tokamak equilibria with fixed 
boundaries, 4:11863 
Nonlinear magnetohydrodynamics. Progress report, December 15, 
1977-December 14, 1978, 4:11850 (ORO-5260-2) 
TOKAMAK DEVICES/PLASMA MICROINSTABILITIES 
Microinstability theory in tokamaks, 4:11861 
TOKAMAK DEVICES/PLASMA SIMULATION 
Simulation of relaxation oscillations of the inner mode in a 
tokamak, 4:11843 





TOKAMAK DEVICES/REVIEWS 


TOKAMAK DEVICES/REVIEWS 
Review of modern state tokamak researches in the USSR. 
Review, 4:11910 
! OKAMAK DEVICES/SPECIFICATIONS 
Nuclear fusion device (Patent), 4:11908 
Small tokamak ‘NOVA II’, 4:11905 
Torus type nuclear fusion device (Patent), 4:11907 
Torus type nuclear fusion device (Patent), 4:11909 
TOKAMAK DEVICES/TEARING INSTABILITY 
Drift-tearing modes in a tokamak plasma, 4:11859 
Feedback stabilization of magnetic islands in tokamaks, 4:11851 
(PPPL-1477) 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Excitation of a trapped electron short-wavelength mode by fast 
ions, 4:11875 
TOKAMAK DEVICES/TURBULENCE 
Magnetic turbulence in tokamaks, 4:11918 
TOKAMAK TYPE REACTORS 
See also TVS REACTORS 
TOKAMAK TYPE REACTORS/COOLING SYSTEMS 
Nuclear fusion device (Patent), 4:11929 
TOKAMAK TYPE REACTORS/DIVERTORS 
Axial-asymmetric divertors for a tokamak device, 4:11913 
TOKAMAK TYPE REACTORS/ECONOMIC ANALYSIS 
Fusion Systems Engineering, 4:11944 (PNL-1939-9) 
TOKAMAK TYPE REACTORS/SAFETY 
Some safety considerations for conceptual tokamak fusion power 
reactors. Final report, 4:11940 (EPRI-ER-546) 
TOKAMAK TYPE REACTORS/SCALING LAWS 
A scaling law for high density tokamaks and its application to 
JIPP T-2 device, 4:11901 (N-78-18934) 
TOMOGRAPHY/DOSIMETRY 
Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974-1976 (246 
abstracts), 4:11552 (NTIS/PS-78/0456) 
Radiodiagnostic agents and techniques. Volume 3. 1977-April, 
1978 (a bibliography with abstracts). Report for 1977-April 1978 
(128 abstracts), 4:11553 (NTIS/PS-78/0457) 
TOPPING CYCLES/BURNERS 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
TOPPING CYCLES/VALVES 
Fossil energy program progress report for August 1978, 4:9387 
(ORNL/TM-6592) 
TOROIDAL PINCH DEVICES/PLASMA CONFINEMENT 
Experimental studies of plasma confinement in toroidal systems, 
4:11768 
TOROIDAL PINCH DEVICES/PLASMA 
MACROINSTABILITIES 
Experimental results on toroidal facilities with q < 1, 4:11881 
(CTO-1332) 
TORUS-II TOKAMAK/ELECTRIC CURRENTS 
Variation of the poloidal field during a disruption and 
consequences on the vacuum chamber, the poloidal system and 
the toroidal magnet (Tore II), 4:11961 (EUR-CEA-FC-922) 
TOTAL ENERGY SYSTEMS/DATA ACQUISITION SYSTEMS 
Data acquisition system, 4:10007 (CONF-770865-) 
TOTAL ENERGY SYSTEMS/EXPERIMENT PLANNING 
Total energy solar photovoltaic conversion system for Mississippi 
County Community College, 4:10008 (CONF-770865-) 
TOTAL ENERGY SYSTEMS/RESEARCH PROGRAMS 
Total energy solar photovoltaic conversion system for Mississippi 
County Community College, 4:10008 (CONF-770865-) 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 
Data acquisition system, 4:10007 (CONF-770865-) 
Total energy solar photovoltaic conversion system for Mississippi 
County Community College, 4:10008 (CONF-770865-) 
TOTAL FLOW SYSTEMS 
Light scattering technique for determining droplet size 
distributions in two-phase liquid-dominated nozzle jets, 4:10110 
(UCRL-79647) 
TOXICITY/SYNERGISM 
Combined effects in toxicology. A rapid systematic testing 
procedure: cadmium, mercury and lead (Toxicity of 
combinations of the metal salts injected at various doses into 
rats: adaptation of Ames test for combinations of mutagens), 
4:11589 
TR-1 REACTOR/NEUTRON SPECTRA 
Determination of TR-1 thermal spectrum using a wedge shaped 
absorber, 4:10620 
TRACER TECHNIQUES 
See also ISOTOPE DILUTION 
Investigations of rocket propellants using tracers. Life testing of 
plastic propellant gases, 4:9854 (N-78-18228) 
TRAINING REACTORS/SPECIFICATIONS 
Training reactors, 4:10624 


ERA Vol. 4, No. 5 


TRAINS 
See also LEVITATED TRAINS 
TRAINS/DATA ACQUISITION SYSTEMS 
Locomotive data acquisition package. Phase I, final report, 
October 1977-July 1978, 4:10911 (LBL-7945) 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSDUCERS/OPTIMIZATION 
Optimization of the piezoelectric transducer for a cryogenic 
gravitational wave antenna, 4:11689 (N-78-14285) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSISTORS/DESIGN 
Superconducting transitor (Patent), 4:11280 
TRANSITION ELEMENT COMPOUNDS/ELECTRIC 
CONDUCTIVITY 
A metallurgical approach to high temperature superconductivity. 
Final report, 1 October 1976-31 December 1977 (XRh,Bs), 
4:11100 (AD-A-051923) 
TRANSITION ELEMENT COMPOUNDS/TRANSITION 
TEMPERATURE 
A metallurgical approach to high temperature superconductivity. 
Final report, 1 October 1976-31 December 1977 (XRh,Bs), 
4:11100 (AD-A-051923) 
TRANSITION ELEMENTS/PERMEABILITY 
Diffusion of hydrogen in transition metals, 4:11057 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSIT-TIME MAGNETIC PUMPING 
Resonant MHD-pumping at arbitrarily low frequency, 4:11753 
(CEA-CONF-4122) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Energy-conservation choices for the city of Portland. Volume 1. 
Preliminary energy data and analysis. Final report 1975-77, 
4:10948 (PB-276779) 
Energy-conservation choices for the city of Portland. Volume 3. 
Summary of conservation choices, 4:10950 (PB-276781) 
TRANSPORTATION SYSTEMS/BIBLIOGRAPHIES 
Dual mode transportation (a bibliography with abstracts). Final 
report for 1964-May 1978, 4:10908 (NTIS/PS-78/0538) 
TRANSPORTATION SYSTEMS/COMPARATIVE 
EVALUATIONS 
Energetics and systems modeling: a framework study for energy 
evaluation of alternative transportation modes. Final report, 
4:10906 (AD-A-053690) 
TRANSPORTATION SYSTEMS/COST BENEFIT ANALYSIS 
Air quality impacts of transit improvement, preferential lane, and 
carpool programs: an annotated bibliography of demonstration 
and analytical experience. Final report, 4:11499 (PB-282347) 
TRANSPORTATION SYSTEMS/ECONOMIC IMPACT 
Air quality impacts of transit improvement, preferential lane, and 
carpool/vanpool programs. Final report, 4:11498 (PB-282346) 
Air quality impacts of transit improvement, preferential lane, and 
carpool programs: an annotated bibliography of demonstration 
and analytical experience. Final report, 4:11499 (PB-282347) 
TRANSPORTATION SYSTEMS/ENERGY MODELS 
Energetics and systems modeling: a framework study for energy 
evaluation of alternative transportation modes. Final report, 
4:10906 (AD-A-053690) 
Use of alternative fuels in highway vehicles: the relevance of U.S. 
energy flows, 4:10920 (UCRL-52558) 
TRANSPORTATION SYSTEMS/ENVIRONMENTAL 
EFFECTS 
Computer modeling of transportation-generated air pollution. 
State-of-the-art survey, II. Final report, July 1976-June 1977, 
4:11486 (PB-280109) 
TRANSPORTATION SYSTEMS/ENVIRONMENTAL 
IMPACTS 
Air quality impacts of transit improvement, preferential lane, and 
carpool/vanpool programs. Final report, 4:11498 (PB-282346) 
Air quality impacts of transit improvement, preferential lane, and 
carpool programs: an annotated bibliography of demonstration 
and analytical experience. Final report, 4:11499 (PB-282347) 
TRANSPORTATION SYSTEMS/EXHAUST GASES 
Computer modeling of transportation-generated air pollution. 
State-of-the-art survey, II. Final report, July 1976-June 1977, 
4:11486 (PB-280109) 
TRANSPORTATION SYSTEMS/FUEL ECONOMY 
Energy conservation: transportation (a bibliography with 
abstracts). Report for 1964-April 1978, 4:10907 (NTIS/PS-78/ 
0501) 
TRAPPED-PARTICLE INSTABILITY 
Effects of finite Larmor radius and ion Landau damping on the 
dissipative trapped electron instability, 4:11853 
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Experimental study of the trapped electron instability using a 
feedback diagnostic, 4:11854 

Nonlinear saturation of dissipative trapped ion instability and 
anomalous transport, 4:11864 

TREAT REACTOR/FUEL PINS 

Computer enhancement and mensuration of fuel pin imagery, 

4:10618 
TREAT REACTOR/REACTOR SAFETY EXPERIMENTS 

Status and summary of TREAT in-pile experiments on LMFBR 

response to hypothetical core disruptive accidents, 4:10766 
TRIBOLOGY/RESEARCH PROGRAMS 

National friction, wear, and self-welding program status and plans 

(LMFBR), 4:10337 (HEDL-TME-78-38) 
TRIPLET PARTICLES 

See QUARKS 
TRITIUM/INVENTORIES 

GEOSECS Atlantic radiocarbon and tritium results (Miami). Data 
report, 4:11653 (PB-278727) 

TRITIUM/ISOTOPIC EXCHANGE 

Tritium exchange reactions on irradiated silica gel. II. Studies on 
the mechanisms of labeling of saturated hydrocarbons and 
halocarbons, 4:11176 

TRITIUM/RADIOACTIVE WASTE PROCESSING 

Tritium waste control: July-September 1978 (Catalytic exchange 
detritiation; fixation of aqueous tritiated waste in polymer- 
impregnated concrete; gas generation by self-radiolysis of 
polymer-impregnated concrete), 4:9791 (MLM-2567) 

TRITIUM/SEPARATION PROCESSES 

Tritium extracting and separating system in a nuclear fusion 

reactor, 4:11942 
TRITIUM/SORPTION 

Tritium exchange reactions on irradiated silica gel. II. Studies on 
the mechanisms of labeling of saturated hydrocarbons and 
halocarbons, 4:11176 

TRITIUM RECOVERY 

Tritium extracting and separating system in a nuclear fusion 

reactor, 4:11942 
TRITIUM TARGET/DEUTERON REACTIONS 

Unified absolute differential cross sections for neutron production 
by hydrogen isotopes for charged-particle energies between 6 
and 17 MeV, 4:11731 

TRITIUM TARGET/PROTON REACTIONS 

Unified absolute differential cross sections for neutron production 
by hydrogen isotopes for charged-particle energies between 6 
and 17 MeV, 4:11731 

TROMBE WALLS/LAMINAR FLOW 

Free convective laminar flow within the Trombe wall channel, 
4:10031 (LBL-7802) 

TROMBE WALLS/NATURAL CONVECTION 

Free convective laminar flow within the Trombe wall channel, 
4:10031 (LBL-7802) 

TRUCKS/ACCIDENTS 
Empirical crash injury modeling and vehicle-size mix. Technical 
report, 4.10919 (PB-282103) 
TRUCKS/DIESEL ENGINES 
Isuzu's new 5.8L direct injection diesel engine, 4:10980 
TRUCKS/FUEL CONSUMPTION 

Empirical crash injury modeling and vehicle-size mix. Technical 

report, 4:10919 (PB-282103) 
TSUNAMIS/RESEARCH PROGRAMS 

Scientific and technical publications of the Environmental 
Research Laboratories: fiscal year 1976 (July 1, 1975 through 
September 30, 1976), 4:11473 (PB-280786) 

TIMP 
See TRANSIT-TIME MAGNETIC PUMPING 
TUBES 

(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 

See also PRESSURE TUBES 
TUBES/CORROSION 

Fossil energy program progress report for September 1978, 4:9388 
(ORNL/TM-6630) 

Review of information relevant to tube corrosion in a gas-cooled, 
coal-fired, atmospheric-pressure, fluidized-bed furnace, 4:11284 
(ORNL/HUD/MIUS-44) 

TUBES/INSPECTION 

Inspection findings at U-tube steam generators of German 

pressurized water reactors, 4:10252 
TUBES/PERFORMANCE 
Inspection findings at U-tube steam generators of German 
pressurized water reactors, 4:10252 
TUBES (CONDUITS) 
See PIPES 
TULLNERFELD REACTOR/PRESSURE VESSELS 

Report about acoustic emission analysis on the reactor pressure 
vessel of the first Austrian nuclear power plant, 4:10201 (IAEA- 
202) 


UHF RADIATION (100-1000 MHZ) 


TUMORS 
See NEOPLASMS 
TUNGSTEN/ION COLLISIONS 
Calculations of energy spectra for ESD of H* from H2 adsorbed 
on tungsten. Technical report, 4:11041 (AD-A-053364) 
TUNGSTEN/SORPTIVE PROPERTIES 
Calculations of energy spectra for ESD of H* from He adsorbed 
on tungsten. Technical report, 4:11041 (AD-A-053364) 
TUNGSTEN/VACANCIES 
High temperature positron annihilation experiments in bcc metals, 
4:11011 
Vacancy concentrations in metals, 4:11022 
TUNGSTEN CARBIDES/SLIDING FRICTION 
Experiments with sliding suspension in liquid sodium, 4:10377 
TUNGSTEN COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Exceedingly short quadruple bond involving tungsten and the 
enigma of heteronuclear metal-metal bonds with multiple bond 
character, 4:11135 
TURBINE BLADES/COATINGS 
Thermal barrier coating system (Patent; NiCrAlY and ZrO2-Y20s3 
or ZrO2-MgO), 4:11097 
TURBINE BLADES/DESIGN 
Impact-resistant boron/aluminum composites for large fan blades, 
4:11101 (N-78-14099) 
TURBINE BLADES/PERFORMANCE 
Turbine cycle performance improvement through titanium L.P. 
blades. Interim report, September 1978, 4:10141 (EPRI-AF-903) 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/CONTROL EQUIPMENT 
Electric power station with turbine acceleration system (Patent), 
4:10303 
TURBULENT HEATING 
Dynamics of the strong Langmuir turbulence in a field of 
continuous pumping, 4:11780 
TURBULENT HEATING/ELECTRON TEMPERATURE 
Rapid current penetration in turbulent heating of a high-density 
plasma, 4:11762 
TURKEY POINT-3 REACTOR/REACTOR CORES 
Reactor core physics design and operating data for Cycles 1, 2, 
and 3 of the Turkey Point No. 3 PWR power plant. Final 
report, 4:10240 (EPRI-NP-827) 
TURKEY POINT-3 REACTOR/REACTOR KINETICS 
Reactor core physics design and operating data for Cycles 1, 2, 
and 3 of the Turkey Point No. 3 PWR power plant. Final 
report, 4:10240 (EPRI-NP-827) 
TURKEY POINT-3 REACTOR/REACTOR OPERATION 
Reactor core physics design and operating data for Cycles 1, 2, 
and 3 of the Turkey Point No. 3 PWR power plant. Final 
report, 4:10240 (EPRI-NP-827) 
TURKISH REACTOR-1 
See TR-1 REACTOR 
TWO-PHASE FLOW 
Two-phase flows and heat transfer with application to nuclear 
reactor design problems (Book), 4:10492 
TWO-PHASE FLOW/CRITICAL HEAT FLUX 
Critical heat fluxes in internally heated annular channels, 4:11264 
TWO-PHASE FLOW/FLOW BLOCKAGE 
Dependence of shock characteristics on droplet size in supersonic 
two-phase mixtures, 4:11261 (UCRL-80748) 
TWO-PHASE FLOW/FLOW MODELS 
Modelling aspects of two phase flow, 4:10478 
Non-equilibrium effects in transient two-phase flow, 4:10497 
RAPVOID - a computer code for deriving the release of a two- 
phase single-component mixture through a complex array of 
pipes and the resulting depressurisation of the discharge vessel, 
4:10479 (AEEW-M-1512) 
TWO-PHASE FLOW/NUMERICAL SOLUTION 
Study of an air lift pump in a centrifugal force field. Ph.D. thesis - 
Tech. Univ., Berlin, 4:11259 (N-78-18436) 
TWO-PHASE FLOW/RESEARCH PROGRAMS 
Two-phase flow phenomena in nuclear reactor technology. 
Quarterly report, 1 September-30 November 1977 (BWR; 
PWR), 4:10685 (PB-281762) 


U 


UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 

UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 





UHF RADIATION (LOWER RANGE) 


UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UJV/NUCLEAR ENERGY 
Machine-produced list of journals in the Basic Library of the 
Czechoslovak Atomic Energy Commission in the Nuclear 
Research Institute, 4:10192 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC TESTING 
Ultrasonic scanner for stainless steel weld inspections (LMFBR), 
4:10326 (ANL-78-84) 
ULTRASONIC TESTING/DATA ACQUISITION 
Problems in evaluating US test results with large-components 
testing as an example, 4:10528 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/SEISMIC DETECTION 
Preprocessing of seismic signals by Haar decomposition and 
adaptive filtering for pattern recognition, 4:11617 (LA-7541- 
MS 


) 
UNDERGROUND EXPLOSIONS/SEISMIC WAVES 
Preprocessing of seismic signals by Haar decomposition and 
adaptive filtering for pattern recognition, 4:11617 (LA-7541- 
MS) 
UNDERGROUND EXPLOSIONS/SHOCK WAVES 
The dependence of body wave magnitude on yield for 
underground explosions in salt. Topical report, 4:11470 (AD-A- 
053526) 
UNDERGROUND MINING 
See also LONGWALL MINING 
OIL SHALE MINING 
ROOM AND PILLAR MINING 
UNDERGROUND MINING/CONVEYORS 
Face-end and drivage technology improved by single-chain 
scraper conveyors with roller curve transfer chutes, 4:9546 
UNDERGROUND MINING/LIGHTING SYSTEMS 
Modern face lighting, 4:9529 
UNDERGROUND MINING/LONGWALL MINING 
Underground transport in coal mines (129 references), 4:9534 
UNDERGROUND MINING/MINE HAULAGE 
Optimization of mine transport system, 4:9527 
UNDERGROUND MINING/MINERAL WASTES 
Method for measuring the mineralogical variation of spoils from 
British collieries, 4:9502 
UNDERGROUND MINING/MINING EQUIPMENT 
Outbye on 71s, 4:9547 
Reliability: register critique (Analysis of projects in member 
countries), 4:9516 (MTCH-RC-004-77) 
Underground transport in coal mines (129 references), 4:9534 
UNDERGROUND MINING/ON-LINE SYSTEMS 
New coal mining technologies, 4:9533 
UNDERGROUND MINING/POWER SUPPLIES 
Nitrogen: the safe fuel for mine workers (Small, portable, safe), 
4:9528 
UNDERGROUND MINING/POWERED SUPPORTS 
Method and apparatus for supporting the roof of an underground 
mine working (Patent), 4:9525 
UNDERGROUND MINING/ROOFS 
Technology news, 4:9523 
UNDERGROUND MINING/SAFETY ENGINEERING 
Hot surfaces; ignition source, 4:9536 
UNDERGROUND MINING/SYSTEMS ANALYSIS 
Capacity analysis of mine systems: a pre-requisite for production 
planning in underground mines, 4:9526 
UNDERGROUND MINING/VENTILATION SYSTEMS 
Outbye on 71s, 4:9547 
UNDERWATER FACILITIES 
See also DIVING OPERATIONS 
OFFSHORE OPERATIONS 
UNDERWATER FACILITIES/DEFORMATION 
Elasto-plastic buckling stability under hydrostatic pressure, 
4:11313 
UNDERWATER FACILITIES/DESIGN 
Design and model testing of large submersible work system, 
4:11360 
Seaswab II (shallow experiment to access storm wave effects on 
the bottom), 4:11632 
UNDERWATER FACILITIES/STRESS ANALYSIS 
Elasto-plastic buckling stability under hydrostatic pressure, 
4:11313 
UNDERWATER FACILITIES/TANKS 
Earthquake excitation of submerged tanks and caissons: a 
correlation study for physical and analytic models, 4:11323 
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UNDERWATER FACILITIES/TESTING 
Design and model testing of large submersible work system, 
4:11360 
UNDERWATER OPERATIONS 
See also DIVING OPERATIONS 
OFFSHORE OPERATIONS 
UNDERWATER OPERATIONS/LIGHTING SYSTEMS 
Innovation in underwater illumination: the ballastless gas 
discharge light, 4:11411 
UNDERWATER OPERATIONS/MANIPULATORS 
Use of manipulators in underwater work, 4:11410 
UNDERWATER OPERATIONS/MINING 
Navigation systems for deep ocean mining, 4:11317 
UNDERWATER OPERATIONS/REMOTE HANDLING 
Undersea work systems research and development, 4:11409 
UNDERWATER OPERATIONS/REMOTE SENSING 
Undersea work systems research and development, 4:11409 
UNDERWATER VEHICLES 
See SUBMARINES 
UNICELLULAR ALGAE/USES 
Glycerol production in Dunaliella algae, 4:10044 (CONF-7705123- 


) 
UNITED KINGDOM 
Competing for the petrol stakes, 4:9635 
Retail petrol: national outlets survey for year-end 1977, 4:9634 
UNITED KINGDOM/COAL MINES 
Area profile, 4:9531 
UNITED KINGDOM/ENERGY 
National energy conference. Volume I. Report of proceedings; 
written contributions, 4:10809 
National energy conference. Volume II. Papers submitted (26 
papers), 4:10810 
UNITED KINGDOM/ENERGY POLICY 
Report of the Working Group on Energy Strategy. Energy 
Commission paper number 2, 4:10859 (NP-23388) 
UNITED KINGDOM/ENERGY SOURCE DEVELOPMENT 
Cash boost for alternative energy, 4:10868 
UNITED KINGDOM/FBR TYPE REACTORS 
Scottish viewpoint, 4:10383 
UNITED KINGDOM/LAND RECLAMATION 
Landscape reclamation practice (Book), 4:10824 
UNITED KINGDOM/NATURAL GAS INDUSTRY 
Impact of gas from the north, 4:9681 
UNITED STATES OF AMERICA 
See USA 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URAGAN STELLARATOR/ELECTRIC CURRENTS 
Investigation of equilibrium currents in a stellarator plasma, 
4:11922 (CTO-1364) 
Study on plasma equilibrium currents in the stellarator plasma, 
4:11822 
URAGAN STELLARATOR/HIGH-FREQUENCY HEATING 
Study on plasma equilibrium currents in the stellarator plasma, 
4:11822 
URAGAN STELLARATOR/PLASMA DENSITY 
Study on plasma equilibrium currents in the stellarator plasma, 
4:11822 
URANINITES/AGE ESTIMATION 
Neutron-induction xenon method of determining the age of 
minerals, 4:9753 
URANIUM/AUTORADIOGRAPHY 
Uranium in rocks of the dunite-harzburgite formation and 
stratified intrusions, 4:9728 
URANIUM/ION EXCHANGE 
Ion exchange in organic solvent. II. Separation of thorium from 
uranium in 5% TBP on Amberlyst-15, 4:9772 
Separation of uranium, plutonium and neodymium on a single 
cation exchange column for mass-spectrometric burn-up 
determinations of uranium/plutonium-carbide fuel elements, 


4:11122 
URANIUM/PRECIPITATION 
Extraction process for U from uranyl solutions (Patent), 4:9763 
URANIUM/RECOVERY 
Oil waste processing system (Patent), 4:9766 
What the new emphasis on uranium means to South Africa, 4:9756 
URANIUM/SEPARATION PROCESSES 
Thickeners performing well at uranium recovery plant, 4:9762 
URANIUM/SOLVENT EXTRACTION 
Recent studies of uranium recovery from wet-process phosphoric 
acid with octylphenyl acid phosphate, 4:9760 (CONF-780902- 
14) 
URANIUM/USES 
Military uses of uranium: keeping the U.S. energy accounts, 4:9781 
URANIUM 232/RADIATION MONITORING 
Review of measurement techniques for stack monitoring of long- 
lived alpha emitters, 4:9839 (UCRL-81780) 
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URANIUM 234/RADIOECOLOGICAL CONCENTRATION 

Regularities in uranium, ionium, radium and thorium distribution 
in the basins of the Black and Azov seas, 4:9726 

URANIUM 235 TARGET/NEUTRON REACTIONS 

Absolute thermal fission yields for *°°U, 4:11735 (ICP-1142) 

Improved resonance formulas for cross sections of fissile elements, 
4:11734 

URANIUM 238/RADIOECOLOGICAL CONCENTRATION 

Regularities in uranium, ionium, radium and thorium distribution 

in the basins of the Black and Azov seas, 4:9726 
URANIUM 238 TARGET/NEON 20 REACTIONS 

Central collisions of relativistic nuclei (Cross sections, partial data 
analysis, yield 250 MeV /nucleon to 2.1 GeV/nucleon), 4:11733 
(LBL-7762) 

URANIUM CARBIDES/FABRICATION 
Technological aspects of fuel fabrication for various power 
reactors, 4:10553 
URANIUM DEPOSITS 
See also RANGER DEPOSIT 
URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Broken 
Bow Quadrangle, 4:9729 (GJBX-100(78)(2-C)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands. Final 
report, 4:9730 (GJBX-100(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Sioux City 
Quadrangle, 4:9731 (GJBX-100(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Grand 
Island Quadrangle, 4:9732 (GJBX-100(78)(Vol.2-D)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Beloit 
Quadrangle, 4:9733 (GJBX-100(78)(Vol.2-E)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, La Junta 
Quadrangle, 4:9734 (GJBX-100(78)(Vol.2-1)) 

Aerial radiometric and magnetic reconnaissance survey of a 
portion of the Great Plains and Central Lowlands, Lamar 
Quadrangle, 4:9735 (GJBX-100(78)(Vol.2-J)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Joplin 
Quadrangle, 4:9736 (GJBX-100(78)(Vol.2-L)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of the Great Plains and Central Lowlands, Tulsa 
Quadrangle, 4:9737 (GJBX-100(78)(Vol.2-N)) 

Aerial radiometric and magnetic survey: Houston National 
Topographic Map, Texas Gulf Coast, 4:9740 (GJBX- 
102(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Houston National 
Topographic Map, Texas Gulf Coast, 4:9741 (GJBX- 
102(78)(Vol.2)) 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9738 (GJBX- 
101(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Baker National 
Topographic Map, Idaho and Oregon, 4:9739 (GJBX-101- 
78(Vol.2)) 

URANIUM DEPOSITS/EXPLORATION 

Australian uranium reserves: their influence on world energy 
crisis, 4:9722 

Base metal and uranium distribution along the Windsor-Horton 
contact, central Cape Breton Island, Nova Scotia, 4:9749 

Evaluation of He and Rn geochemical uranium exploration 
techniques in the "Key” Lake area, Saskatchewan, 4:9748 

Fluid inclusion studies and genesis of the Rexspar uranium-fluorite 
deposit, Birch Island, British Columbia, 4:9750 

Geological observations and exploration guides to uranium in the 
Bear and Slave structural provinces and the Nonacho Basin, 
District of Mackenzie, 4:9751 

Hydrogeochemical and stream sediment reconnaissance basic data 
report for Kingman NTMS Quadrangle, Arizona, California, 
and Nevada, 4:9744 (UCRL-52549) 

Mineralogy of radioactive occurrences in the Grenville structural 
province Ontario and Quebec: a preliminary report, 4:9725 

Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:9747 

URANIUM DEPOSITS/GEOCHEMISTRY 

Uranium and thorium in the magmatic rocks of the Siberian 

platform, 4:9727 
URANIUM DEPOSITS/IN-SITU PROCESSING 

Method for the removal of radioactive waste during in-situ 

leaching of uranium (Patent), 4:9759 
URANIUM DEPOSITS/MAPS 
Geologic map of Grants uranium region, 4:9719 


URANIUM MINES/RADIATION HAZARDS 


URANIUM DEPOSITS/METAMORPHISM 
Relationship of uranium deposits to metamorphism and belts of 
radioelement enrichment, 4:9752 
URANIUM DEPOSITS/MINERALIZATION 
Fluid inclusion studies and genesis of the Rexspar uranium-fluorite 
deposit, Birch Island, British Columbia, 4:9750 
Mineralogy of radioactive occurrences in the Grenville structural 
province Ontario and Quebec: a preliminary report, 4:9725 
Rubidium--strontium minimum ages of sedimentation, uranium 
mineralization and provenance, Morrison Formation (Upper 
Jurassic), Grants mineral belt, New Mexico, 4:9720 
URANIUM DEPOSITS/MINERALOGY 
I and L uranium and thorium vein system, Bokan Mountain, 
southeastern Alaska, 4:9721 
URANIUM DEPOSITS/ORIGIN 
Uranium in alkaline waters - Okanagan area, British Columbia, 
4:9746 
URANIUM DEPOSITS/PROSPECTING 
Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program. Progress 
report, January-March 1978, 4:9742 (GJBX-136(78)) 
URANIUM DEPOSITS/REMOTE SENSING 
Demonstrations of video processing of image data for uranium 
resource assessments, 4:9743 (GJO-1648-781) 
URANIUM DIOXIDE/CRITICALITY 
Critical separation between subcritical clusters of 4.29 wt % 7U 
enriched UO, rods in water with fixed neutron poisons. 
Technical topical report, 4:11208 (PB-281345) 
URANIUM DIOXIDE/FABRICATION 
Technological aspects of fuel fabrication for various power 
reactors, 4:10553 
URANIUM DIOXIDE/FRACTURE PROPERTIES 
Assessment of intergranular fracture within unrestructured UO. 
fuel due to film boiling operation, 4:10549 (TFBP-TR-288) 
URANIUM DIOXIDE/MATERIALS HANDLING 
Research and development program for selected components of 
mixed oxide fuel fabrication. Quarterly progress report for 
period ending June 30, 1977, 4:9768 (SRO-0945-1) 
URANIUM DIOXIDE/MECHANICAL PROPERTIES 
Plutonium fuel and fuel elements for power reactors, 4:10367 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Fuel and fission gas response to simulated thermal transients: 
experimental results and correlation with fission gas release and 
swelling model, 4:10705 
Thermal and in-reactor densification of UOz: mechanisms and 
experimental results, 4:10551 
URANIUM DIOXIDE/PNEUMATIC TRANSPORT 
Research and development program for selected components of 
mixed oxide fuel fabrication. Quarterly progress report for 
period ending June 30, 1977, 4:9768 (SRO-0945-1) 
URANIUM DIOXIDE/SOLIDIFICATION 
Quantitative comparison of solidification analysis for single- 
component and mixed-oxide fuels, 4:10707 
URANIUM HEXAFLUORIDE/GAS FLOW 
Computational study of the density and temperature distribution in 
a freely expanding uranium hexafluoride gas, 4:9767 
URANIUM HEXAFLUORIDE/JAHN-TELLER EFFECT 
The Jahn-Teller effect in the lowest charge transfer state of UFs. 
Technical report, 4:11711 (AD-A-053855) 
URANIUM HEXAFLUORIDE/LAND TRANSPORT 
Assessment of the risk of transporting uranium hexafluoride by 
truck and train, 4:9777 (PNL-2211) 
URANIUM HEXAFLUORIDE/RAIL TRANSPORT 
Assessment of the risk of transporting uranium hexafluoride by 
truck and train, 4:9777 (PNL-2211) 
URANIUM ISOTOPES/GAS CENTRIFUGATION 
Centrifuge enrichment: benefits and risks, 4:9764 (PB-278556) 
Gas centrifuge, 4:9765 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Computational study of the density and temperature distribution in 
a freely expanding uranium hexafluoride gas, 4:9767 
URANIUM MINERALS 
See also URANINITES 
URANIUM MINERALS/CHEMICAL COMPOSITION 
Uranium- and thorium-rich monazite from a south-alpine 
pegmatite at Piona, Italy, 4:9724 
URANIUM MINERALS/LATTICE PARAMETERS 
Uranium- and thorium-rich monazite from a south-alpine 
pegmatite at Piona, Italy, 4:9724 
URANIUM MINES/ECONOMICS 
What the new emphasis on uranium means to South Africa, 4:9745 
URANIUM MINES/MINING EQUIPMENT 
Rapid Denison expansion is geared to meet large, long-term 
commitments, 4:9757 
URANIUM MINES/RADIATION HAZARDS 
Uranium miner lung cancer study. Progress report for period, July 
1, 1977-July 1 1978, 4:11581 (COO-1826-44) 





URANIUM NITRIDES/FABRICATION 


URANIUM NITRIDES/FABRICATION 

Technological aspects of fuel fabrication for various power 

reactors, 4:10553 
URANIUM ORES/EXPLORATION 

Geological applications of thermoluminescence measurements 
made with equipment for simultaneously determining intensity, 
wavelength, and temperature, 4:11621 (BNL-24562) 

URANIUM ORES/LEACHING 
Effect of sodium silicate on leaching uranium ores with hydrogen 
peroxide, 4:9758 
URANIUM ORES/MINING 
Rossing set for great future, 4:9755 
URANIUM ORES/ORE PROCESSING 

Second last grain of uranium (pressure leaching for improved 
uranium recovery from sulfiotic ores), 4:9761 

What the new emphasis on uranium means to South Africa, 4:9756 

URANIUM ORES/SOLUTION MINING 

Baseline and monitoring samples for in-situ processes, 4:9754 
(SAND-78-0941) 

Effect of sodium silicate on leaching uranium ores with hydrogen 
peroxide, 4:9758 

URANIUM RESERVES/FORECASTING 

U.S. uranium supply to the year 2000: abundance or shortage, 

4:9723 
URBAN AREAS/AIR POLLUTION 

The role of solid-gas interactions in air pollution. Final report 

November 1973-February 1977, 4:11484 (PB-279019) 
URBAN AREAS/AIR QUALITY 

Air quality impacts of transit improvement, preferential lane, and 
carpool/vanpool programs. Final report, 4:11498 (PB-282346) 

Air quality impacts of transit improvement, preferential lane, and 
carpool programs: an annotated bibliography of demonstration 
and analytical experience. Final report, 4:11499 (PB-282347) 

URBAN AREAS/AUTOMOBILES 
Basic requirements for urban cars, 4:10968 
URBAN AREAS/DISTRICT HEATING 

Development work on new hot water transport and distribution 

systems, 4:10892 
URBAN AREAS/ENERGY CONSERVATION 

Building energy conservation study for the city of Durham, North 
Carolina. Final report, 4:10885 (PB-278721) 

Davis energy conservation report, practical use of the sun. Final 
report, 4:10947 (PB-276616) 

Energy-conservation choices for the city of Portland. Volume 1. 
Preliminary energy data and analysis. Final report 1975-77, 
4:10948 (PB-276779) 

Energy-conservation choices for the city of Portland. Volume 2. 
Energy information retrieval system. Final report 1975-77, 
4:10949 (PB-276780) 

Energy-conservation choices for the city of Portland. Volume 3. 
Summary of conservation choices, 4:10950 (PB-276781) 

Energy conservation choices for the city of Portland. Volume 3a. 
Residential-conservation choices. Final report 1975-77, 4:10951 
(PB-276782) 

Energy-conservation choices for the city of Portland. Volume 3c. 
Commercial-conservation choices. Final report 1975-77, 4:10952 
(PB-276784) 

Energy-conservation choices for the city of Portland. Volume 3d. 
Industrial conservation choices. Final report 1975-77, 4:10953 
(PB-276785) 

Energy-conservation choices for the city of Portland. Volume 3e. 
Government-conservation choices. Final report 1975-77, 
4:10954 (PB-276786) 

Energy-conservation choices for the city of Portland. Volume 4. 
Model local code revisions for energy conservation. Final 
report 1975-77, 4:10955 (PB-276787) 

Energy conservation choices for the city of Portland. Volume 5. 
Capital budgeting and energy use. Final report 1975-77, 4:10956 
(PB-276788) 

Energy-conservation choices for the city of Portland. Volume 6. 
Project overview. Final report 1975-77, 4:10957 (PB-276789) 

URBAN AREAS/RAPID TRANSIT SYSTEMS 
Large buses and the townobile electric city transit system, 4:10989 
URBAN AREAS/STATIONARY POLLUTANT SOURCES 

Evaluation through interdisciplinary modeling: stationary sources 
in Chicago, 4:11488 (PB-282325) 

URBAN AREAS/TRANSPORTATION SYSTEMS 

Air quality impacts of transit improvement, preferential lane, and 
carpool/vanpool programs. Final report, 4:11498 (PB-282346) 

Air quality impacts of transit improvement, preferential lane, and 
carpool programs: an annotated bibliography of demonstration 
and analytical experience. Final report, 4:11499 (PB-282347) 

URINE/RADIOACTIVITY 

Physiological studies of environmental pollutants. Final report, 

September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
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URINE/RADIOASSAY 

History of PUQFUA: plutonium body burden (Q) from urine 

assays, 4:11582 (LA-7403-H) 
US DOE/CONTRACTS 

Fossil Energy Program report, 1 October 1976-30 September 1977 
(Objectives, progress and plans for each contract or project), 
4:10861 (DOE/ET-0060(78)) 

US DOE/RESEARCH PROGRAMS 

Fossil Energy Program report, 1 October 1976-30 September 1977 
(Objectives, progress and plans for each contract or project), 
4:10861 (DOE/ET-0060(78)) 

Inventory of Federal energy-related environment and safety 
research for FY 1977. Volume IV. Indices, 4:11472 (DOE/EV- 
0024/4) 

US EPA/REGULATIONS 

EPA regulatory program/in-situ coal gasification, 4:9417 (SAND- 
78-0941) 

US EPA/RESEARCH PROGRAMS 

Research, demonstration, training and fellowship awards, 
October-March, FY 1977, 4:11526 (PB-278942) 

US NBS/STATISTICS 

Science on its way to work: activities of the National Bureau of 
Standards. Annual report 1 October 1976-30 September 1977, 
4:11970 (PB-282044) 

USA 

See also ALABAMA 

ALASKA 
APPALACHIA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
DELAWARE 
HAWAII 
IDAHO 
ILLINOIS 
KANSAS 
KENTUCKY 
LOUISIANA 
MICHIGAN 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH DAKOTA 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
SOUTH DAKOTA 
TEXAS 
UTAH 
VERMONT 
WASHINGTON 
WEST VIRGINIA 
WYOMING 

USA/COAL RESERVES 

National Coal-Resources Data System of the U.S. Geological 
Survey, 4:9511 

USA/CONTINENTAL SHELF 

Environmental hazards on the Atlantic outer continental shelf of 

the United States, 4:11671 
USA/ELECTRIC POWER 

Electric power supply and demand 1978-1987 for the continuous 
United States as projected by the Regional Electric Reliability 
Councils in their April 1, 1978 long-range coordinated planning 
reports to the Department of Energy, 4:10864 (DOE/ERA- 
0018) 

USA/ENERGY POLICY 
Energy policy in the United States, 4:10185 
USA/ENERGY SOURCE DEVELOPMENT 

Impact of the safe drinking water act on energy development. 

Final issue paper, 4:11533 (TID-28785) 
USA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program. Progress 
report, January-March 1978, 4:9742 (GJBX-136(78)) 

USA/GEOTHERMAL EXPLORATION 

Geothermal resource potential of the eastern United States, 
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joints, 4:11367 
Effect of tensile overstrain on fatigue life of welded tubular joints, 
4:11371 
Predicting the fatigue behavior of weldments for random loads, 
4:11393 
Static and fatigue strength of high tensile strength steel tubular 
joints for offshore structures, 4:11370 
WELDED JOINTS/FRACTURE PROPERTIES 
Exploration of the influence of welding variables on notch 
ductility of irradiated austenitic stainless steel welds (LMFBR), 
4:10403 


Fracture toughness and microstructural studies of submerged-arc 

welds for offshore structures, 4:11339 
WELDED JOINTS/MATERIALS TESTING 

Effect of tensile overstrain on fatigue life of welded tubular joints, 

4:11371 
WELDED JOINTS/MICROSTRUCTURE 

Fracture toughness and microstructural studies of submerged-arc 

welds for offshore structures, 4:11339 
WELDED JOINTS/PHYSICAL RADIATION EFFECTS 

Influence of irradiation on the properties of path A alloy 

weldments, 4:11078 (DOE/ET-0058-1) 
WELDED JOINTS/REPAIR 

On-site welded repairs to offshore structures using dry underwater 

habitats (Hyperbaric Welding), 4:11414 
WELDED JOINTS/RESIDUAL STRESSES 

Residual stresses at weld repairs in pressure vessels. Quarterly 
progress report No. 2, December 1977-March 1978, 4:10509 
(NUREG/CR-0078) 

WELDED JOINTS/STRESS ANALYSIS 
Fatigue crack growth in t-joints; out-of-plane bending, 4:11368 
WELDED JOINTS/TENSILE PROPERTIES 

Static and fatigue strength of high tensile strength steel tubular 

joints for offshore structures, 4:11370 
WELDED JOINTS/ULTRASONIC TESTING 

Ultrasonic scanner for stainless steel weld inspections (LMFBR), 

4:10326 (ANL-78-84) 
WELDS 

See WELDED JOINTS 
WELL DRILLING 

See also DRILLS 
WELL DRILLING/DRILL BITS 

Semi-annual report on the project to design and experimentally 
test an improved geothermal drill bit, 4:10114 (TID-28704) 

WELL DRILLING/ENVIRONMENTAL IMPACTS 

Preliminary archaeological survey of proposed gas well locations 
in Green Township (Scioto County) and Elizabeth Township 
(Lawrence County) Ohio, 4:9685 (MLM-2501) 

WELL DRILLING/SOCIAL IMPACT 

Preliminary archaeological survey of proposed gas well locations 
in Green Township (Scioto County) and Elizabeth Township 
(Lawrence County) Ohio, 4:9685 (MLM-2501) 

WELL STIMULATION 
See also HYDRAULIC FRACTURING 
WELL STIMULATION/RESEARCH PROGRAMS 
LLL gas stimulation program. Quarterly progress report, April- 
June 1978, 4:9690 (UCRL-50036-78-2) 
WELLHEADS 
See also NATURAL GAS WELLS 
OIL WELLS 
WELLHEADS/DESIGN 

Multi-sponsor development of a neutrabaric encapsulated wet 

wellhead unit, 4:11382 
WEST VIRGINIA/NATURAL GAS DEPOSITS 

Exploration parameters derived from historical Devonian shale 
production in western West Virginia, 4:9670 (METC/SP-78/ 
6(Vol.1)) 

Investigation of hydraulic fracturing technology in the Devonian 
Shale, 4:9686 (METC/SP-78/6(Vol.1)) 

Natural gas occurrence related to regional thermal rank of organic 
matter (maturity) in Devonian rocks of the Appalachian basin, 
4:9665 (METC/SP-78/6(Vol.1)) 

Petrographic characteristics for distinguishing gas-productive 
Devonian Shale from non-productive shale, 4:9664 (METC/SP- 
78/6(Vol.1)) 

WEST VIRGINIA/NATURAL GAS FIELDS 

Structural parameters that influence Devonian shale gas 
production in West Virginia and eastern Kentucky: a summary 
of progress for 1977-1978, 4:9669 (METC/SP-78/6(Vol.1)) 

Trend analysis of gas production in the Cottageville field, 4:9678 
(METC/SP-78/6(Vol.1)) 
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WEST VIRGINIA/NATURAL GAS WELLS 
Gas Stimulation Mapping and Characterization Program, 4:9689 
(METC/SP-78/6(Vol.1)) 
WHOLE-BODY COUNTERS/DESIGN 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
WHOLE-BODY COUNTERS/MAINTENANCE 
Instrumentation for medical diagnosis and research with 
radionuclides in the developing countries. Progress report, June 
1, 1977-May 31, 1978, 4:11432 (COO-2742-2) 
WIGNER COEFFICIENT 
See CLEBSCH-GORDAN COEFFICIENTS 
WIND POWER/BIBLIOGRAPHIES 
Wind power systems. A select bibliography, 4:10123 (N-78-14627) 
WIND POWER/ENERGY STORAGE 
Energy storage and conversion for photovoltaic and wind energy 
systems, 4:10001 (CONF-770865-) 
WIND POWER/RESEARCH PROGRAMS 
Cash boost for alternative energy, 4:10868 
WIND POWER/TECHNOLOGY ASSESSMENT 
Solar energy: its technologies and applications, 4:9918 (BNL- 
24832) 
WIND POWER PLANTS/ECONOMICS 
Wind power and electric utilities: a review of the problems and 
prospects (USA), 4:10124 (BNL-50849) 
WIND POWER PLANTS/EQUIPMENT PROTECTION 
DEVICES 
Study of transmission and protection elements for wind energy 
generating systems. Volume 1, 4:10128 (BNL-50851) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Wind power and electric utilities: a review of the problems and 
prospects (USA), 4:10124 (BNL-50849) 
WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
Wind driven power mechanism (Patent; sail-type vanes), 4:10126 
WINDOWS/DESIGN 
Low heat transfer, high strength window materials (Patent), 
4:10888 
New look at windows, 4:10900 (PB-276747) 
WINDOWS/HEAT LOSSES 
Simplified analysis of thermal and lighting characteristics of 
windows: two case studies. Final report, 4:10902 (PB-278619) 
WINDOWS/OPERATION 
New look at windows, 4:10900 (PB-276747) 
WINKLER PROCESS/COMPARATIVE EVALUATIONS 
Coal gasification and liquefaction, 4:9445 
WOOD/COMBUSTION 
Economic analysis of wood- or bark-fired systems. General 
technical report, 4:10929 (AD-A-052208) 
WOOD/DRYING 
The drying of hardwoods by radiofrequency power, 4:10935 (PB- 
276511) 
WOOD/HARVESTING 
Stewardship of ERDA’'s forests, 4:11504 
WOOD WASTES/COMBUSTION 
Economic analysis of wood- or bark-fired systems. General 
technical report, 4:10929 (AD-A-052208) 
Investigation of combustion characteristics of Douglas fir hogged 
fuel, 4:11285 (RLO-2227-T22-5) 
WORKERS 
See PERSONNEL 
WORKING CONDITIONS/INDOOR AIR POLLUTION 
Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 
WORKING CONDITIONS/RADIATION MONITORING 
Human semen assays for workplace monitoring (Monitoring of 
hazardous materials by determining effects on semen of 
personnel), 4:11579 (UCRL-81810) 
WWER TYPE REACTORS 
See also GREIFSWALD-3 REACTOR 
GREIFSWALD-4 REACTOR 
WWER TYPE REACTORS/FUEL ELEMENTS 
Determination of fuel burn-up in a WWER type reactor, 4:10267 
WWER TYPE REACTORS/PRESSURE VESSELS 
Assessment of stresses in reactor pressure vessels and main 
circulation pipes in recurring inspection, 4:10251 
WWER TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Assessment of stresses in reactor pressure vessels and main 
circulation pipes in recurring inspection, 4:10251 
Modeling of pressure drop in a circulating loop, 4:10269 
Transient processes in case of reactor main circulating pump 
cutting out, 4:10662 (ITEF-89) 
WWER TYPE REACTORS/REACTOR COMPONENTS 
Hydrodynamic test equipment with gravitation channel, 4:10273 


X-RAY SOURCES 


WWER TYPE REACTORS/REACTOR INTERNALS 
Dynamic calculations of WWER type reactor internals, 4:10274 
WWER TYPE REACTORS/STEAM TURBINES 
Steam turbines for nuclear power stations with heat extraction, 
4:10279 
WWER-1 REACTOR/FUEL ELEMENTS 
Experimental determination of isotopic correlations for WWER 
type reactor fuels, 4:10268 
WWER-1 REACTOR/PERFORMANCE 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-1 REACTOR/SPECIFICATIONS 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-2 REACTOR/FUEL ELEMENTS 
Experimental determination of isotopic correlations for WWER 
type reactor fuels, 4:10268 
WWER-2 REACTOR/PERFORMANCE 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-2 REACTOR/SPECIFICATIONS 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-3 REACTOR/PERFORMANCE 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-3 REACTOR/SPECIFICATIONS 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-4 REACTOR/PERFORMANCE 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-4 REACTOR/SPECIFICATIONS 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-5 REACTOR/PERFORMANCE 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-S REACTOR/SPECIFICATIONS 
WWER type reactors in the nuclear power of the USSR, 4:10264 
WWER-500 REACTOR 
See WWER-5 REACTOR 
WWR-S-CAIRO REACTOR/FUEL RODS 
Some metallurgical aspects of ET-RR-1 (EK-10 Type) fuel rods, 
4:10625 
WWR-S-PRAGUE REACTOR/IN-SERVICE INSPECTION 
In service inspection of the VVR-S reactor, 4:10613 (IAEA-202) 
WYOMING/ENERGY SOURCE DEVELOPMENT 
Energy from the west: a progress report of a technology 
assessment of western energy resource development. Executive 
summary, 4:10826 (PB-278848) 
WYOMING/GEOTHERMAL ENERGY 
State geothermal laws and regulations, 4:10090 (NP-23437) 
WYOMING/NATURAL GAS WELLS 
Gas Stimulation Mapping and Characterization Program, 4:9689 
(METC/SP-78/6(Vol.1)) 


x 


2X DEVICES/RESEARCH PROGRAMS 

Magnetic fusion energy quarterly report, April-June 1978, 4:11902 
(UCRL-50051-78-2) 

X RADIATION/CARCINOGENESIS 

Radiation carcinogenesis. Progress report V, 16 May 1977-15 May 
1978, 4:11580 (COO-3017-35) 

X RADIATION/DIAGNOSTIC USES 

Radiodiagnostic agents and techniques. Volume 2. 1974-1976 (a 
bibliography with abstracts). Report for 1974-1976 (246 
abstracts), 4:11552 (NTIS/PS-78/0456) 

Radiodiagnostic agents and techniques. Volume 3. 1977-April, 
1978 (a bibliography with abstracts). Report for 1977-April 1978 
(128 abstracts), 4:11553 (NTIS/PS-78/0457) 

XENON OSCILLATIONS 

(Effects of fission-product xenon levels on reactor operation.) 

Numerical scheme for optimization of xenon transient processes in 
a reactor. Problem on fast response without a limitation for 
phase variables, 4:10483 (ITEF-64) 

Optimization of xenon transient processes in a reactor. Problem on 
maximum energy release, 4:10482 (ITEF-21) 

Reactor automatic regulator and xenon oscillations, 4:10573 

Servo-analysis and stabilization of xenon oscillations in large 
thermal nuclear reactor power plants, 4:10259 

X-RAY DIFFRACTOMETERS/DATA ACQUISITION SYSTEMS 

Application node system image manager subsystem within a 
distributed function laboratory computer system, 4:11448 (BNL- 
25005) 

X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 

Interaction of x-ray radiation with matter. Final scientific report, 

4:11738 (AD-A-051972) 





X-RAY SPECTROMETERS/DESIGN 


X-RAY SPECTROMETERS/DESIGN 
DCARR: a spectrograph for measuring low-energy x rays, 
4:11439 (UCRL-50016-78-2) 
X-RAY SPECTROMETERS/RESEARCH PROGRAMS 
Mechanical Engineering Department quarterly review, April-June 
1978, 4:11186 (UCRL-50016-78-2) 


Y 


YANKEE MAINE REACTOR 
See MAINE YANKEE REACTOR 
YEASTS/GROWTH 
Functional representation of yeast batch-culture systems, 4:11555 
YTTRIUM/ABSORPTION SPECTROSCOPY 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
YTTRIUM/ACTIVATION ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
YTTRIUM/X-RAY FLUORESCENCE ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
YTTRIUM ALLOYS/DEPOSITION 
Thermal barrier coating system (Patent; NiCrAlY and ZrO2-Y2Os 
or ZrO2-MgO), 4:11097 
YTTRIUM OXIDES/DEPOSITION 
Thermal barrier coating system (Patent; NiCrAlY and ZrO2-Y2O3 
or ZrO2-MgO), 4:11097 


ZEA MAYS 
See MAIZE 
ZEOLITES 
Hydrocarbon conversion with crystalline zeolite ZSM-34 (Patent), 
4:11150 
ZERO POWER REACTORS/NEUTRON LEAKAGE 
Depth dose, dose equivalent and quality factor for leakage neutron 
spectra from critical assemblies, 4:11742 
ZERO POWER REACTORS/NEUTRON SPECTROMETERS 
Study of neutron spectra in the BFS-28, BFS-30, BFS-33 fast 
critical assemblies using CINI and FEI spectrometers with 
proportional counters of recoil protons, 4:11433 (FEI-698) 
ZERO POWER REACTORS/PLANNING 
Contributions to the layout of the training reactor at Zittau, 
4:10621 
ZERO POWER REACTORS/PROPORTIONAL COUNTERS 
Study of neutron spectra in the BFS-28, BFS-30, BFS-33 fast 
critical assemblies using CINI and FEI spectrometers with 
proportional counters of recoil protons, 4:11433 (FEI-698) 
ZERO POWER REACTORS/REACTOR KINETICS 
Noise analyses in zero power reactors in view of determination of 
kinetic parameters, 4:10499 
ZERO POWER REACTORS/REACTOR NOISE 
Noise analyses in zero power reactors in view of determination of 
kinetic parameters, 4:10499 
S 


(12.7-GeV protron synchrotron at Argonne.) 
ZGS/BEAM TRANSPORT 
ZGS beam transport for transverse or longitudinally polarized 
protons, 4:11425 
ZGS/POLARIZED BEAMS 
ZGS beam transport for transverse or longitudinally polarized 
protons, 4:11425 
ZINC/ABSORPTION SPECTROSCOPY 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
ZINC/ACTIVATION ANALYSIS 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
ZINC/DIFFUSION 
Impurity diffusion in aluminum, 4:11048 
ZINC/ELECTROPHORESIS 
Electromigration of fast diffusers in lead, 4:11049 
ZINC/METABOLISM 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
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ZINC/UPTAKE 
Physiological studies of environmental pollutants. Final report, 
September 1, 1975-March 31, 1978, 4:11583 (COO-2784-2) 
ZINC/X-RAY FLUORESCENCE ANALYSIS 
Low-cost XRF system for on-stream analysis of slurries, 4:11114 
Separation and chemical characterization of finely-sized fly-ash 
particles, 4:11112 
ZINC ORES/EXPLORATION 
Geological applications of thermoluminescence measurements 
made with equipment for simultaneously determining intensity, 
wavelength, and temperature, 4:11621 (BNL-24562) 
ZINC-AIR BATTERIES/DESIGN 
Forced flow electrochemical battery (Patent), 4:10801 
ZIRCALOY/FRACTURE PROPERTIES 
Modeling of crack growth in oxidized Zircaloy cladding during 
thermal-shock conditions (BWR; PWR), 4:10205 (NUREG/ 


CR-0136) 
ZIRCALOY/PHYSICAL RADIATION EFFECTS 
How does one predict and measure radiation damage, 4:11088 
ZIRCONIUM/ION CHANNELING 
Defect-solute atom interactions in hexagonal close-packed metals 
as investigated using channeling techniques (He* ), 4:11089 
ZIRCONIUM/PHYSICAL RADIATION EFFECTS 
Defect-solute atom interactions in hexagonal close-packed metals 
as investigated using channeling techniques (He” ), 4:11089 
How does one predict and measure radiation damage, 4:11088 
ZIRCONIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Experimental study of the behaviour of ZrNb1 fuel cladding in the 
low-pressure phase during a loss-of-coolant accident in a 
pressurized water reactor, 4:10703 
ZIRCONIUM COMPOUNDS/SORPTIVE PROPERTIES 
Deactivation of radiocesium-contaminated water using zirconium 
hexacyanoferrate and hydrated zirconium oxide, 4:9799 
ZIRCONIUM OXIDES/DEPOSITION 
Thermal barrier coating system (Patent; NiCrAlY and ZrO2-Y2Os 
or ZrO2-Mg0O), 4:11097 
ZPR-6 REACTOR/REACTOR INSTRUMENTATION 
CAMAC-controlled calibration system for nuclear reactor 
instruments, 4:10617 
ZPR-9 REACTOR/REACTOR INSTRUMENTATION 
CAMAC-controlled calibration system for nuclear reactor 
instruments, 4:10617 
ZYGOTES 
See EMBRYOS 
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Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


KOREA, REPUBLIC OF 
Seoul, Atomic Energy Research Institute 
MEXICO 
Mexico, D. F., Comision Nacional 
de Energia Nuclear 
NETHERLANDS, THE 
Petten, Reactor Centrum Nederland 
The Hague, Bibliothek Octrooiraad 
NORWAY 
Kjeller, Institutt for Atomenergi 
PORTUGAL 
Sacavem, Junta de Energia Nuclear 
SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 
SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 
SWEDEN 
Nykoping, Studsvik Energiteknik 
AB Library 
SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 
UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


IN INTERNATIONAL AGENCIES 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 
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